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ST E& EL 


THE THREE CARDINAL VIRTUES in 
building — speed, economy and safety are 
more important now than ever before. 
By every test, steel frame construction must 
be your choice . . . it reduces to a mini- 
mum the time of waiting before the 
structure begins to pay ... it permits the 
greatest adaptability in the use of other 
building materials ... from an A.R.P. 
standpoint, it eliminates the risk of the 
main structure collapsing and allows 
repairs to be made with the least inter- 
ference with production. Whether you 
are about to erect a factory, build an 
extension or strengthen existing premises, 
you will receive from this firm of steel 
engineers the best of service. 


BANISTER 
WALTON (ro. 
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STEELWOR K 
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MANCHESTER, 17, Trafford Park Trafford Park 2361 (5 lines) 
LONDON, S.W.1, 82 Victoria Street .. . Victoria 7846-7-8 
BIRMINGHAM, 15, 192 Broad Street ... Midland 5934-5 
LIVERPOOL, 2, 3 Brunswick Street Central 1917 


In the early days of the War many of us felt that we should 
never get accustomed to the new way of things. 


Nowadays we find ourselves “Getting used to it” 
We are still making Wire Ropes. 
We can still “deliver the goods”. 


However great the distance we can still send technical experts 
to give advice, when desired, on Rope problems 


BRILIST ROPES 


LONDON, LIVERPOOL 


j : Factories also at 
Head Office : DONCASTER CARDIFF, GATESHEAD-ON.TYNE, GLASGOW 
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THE ENGINEER 


A Seven-Day Journal 


The Export Council’s Work 


In the light of the White Paper on the aims and 
plan of work of the Export Council to which reference 
is made in our leading article on page 257, some 
remarks by Mr. R. 8. Hudson, Secretary of the 
Department of Overseas Trade, on the task of the 
Export Council are of particular interest. He 
pointed out that this country is not attempting to 
imitate the methods adopted by totalitarian states, 
but is counting on the willing co-operation of its 
people and also its customers. There is no intention 
of taking advantage of the war to try and secure a 
monopoly of the markets of the world, and in any 
case if such a step were contemplated this country 
could not spare the resources needed for such an 
effort. The free exchange of goods among the 
nations of the world has always been the ideal of 
this country and its regimentation will be limited to 
the minimum necessity that war enforces upon it. 
Mr. Hudson said that neutral countries are to be 
told that this country believes that it can supply 
the goods they require and will do its best to do so 
notwithstanding the difficulties which will have to 
be overcome. Fair prices will be asked, and the fact 
that deliveries are made on the dates specified by 
contract will be a special point attended to by the 
Export Council. No suggestion of forcibly feeding 
foreign markets is contained in this country’s trade 
policy, but it is pointed out to neutrals that if they 
want us to buy their goods they must assist by buying 
ours. It is also to be pointed out to them that this 
country believes that. its victory means an assurance 
of freedom and liberty in the world and anything 
that strengthens its economy and assures the necessary 
supplies of material to carry on the war helps towards 
that victory. 


Commercial Motor Transport 


At the anniversary luncheon of the Commercial 
Motor Users’ Association on Tuesday, March 5th, 
the Minister of Transport pointed out that the 
transference of traffic from the roads to the railways 
was nothing whatever to do with any personal bias 
of himself or his advisers. It was solely due to the 
fact that, whilst the railway system of this country 
operates upon indigenous coal, road transport relies 
almost entirely upon the use of fuel which has to be 
transported from abroad. Speaking about rationing 
of fuel, he said that suggestions had been made by 
representative bodies in the transport industry that 
better results would be achieved by abolishing the 
present rationing scheme and substituting one based 
on pre-war consumption of existing operations. He 
was not, however, convinced that such a step would, 
under the existing circumstances, be compatible 
with the policy of making the best use of our limited 
fuel resources. He pointed out that the administra- 
tion which affects 200,000 operators owning half a 
million vehicles is bound to give rise to some irre- 
gularities and to some justifiable gomplaints. Every 
complaint was carefully investigated and so far as 
possible adjustments made. The essence of petrol 
rationing, as indeed of the road transport industry 
itself, was flexibility, and the Ministry tried to make 
the utmost use of local knowledge and the situation 
is steadily improving. He had been assured by the 
Secretary for Mines that, unless some unforeseen 
changes took place, there is no reason to expect 
any reduction in the amount of imported fuel allowed 
for road transport. In dealing with the question 
of the position of.licence holders after the war, the 
Minister said that, although it was not in his power 
to give a definite assurance, he held the view that the 
fact that a person had been the holder of a carrier’s 
licence at the outset of war in respect of a certain ton- 
nage of vehicles would stand in his favour in the case of 
making an application to the licensing authority at 
the end of the war for the inclusion on his licence of a 
similartonnage. Withregard to the better co-ordination 
of internal transport the Transport Advisory Council 
had, at his request, set up a committee to investigate, 
in the light of six months’ war experience, whether 
by some substantial re-arrangement of methods of 
working a more efficient service could be provided. 
On that committee are to be represented roads, 
railways, canals, coastwise shipping, industry, in- 
cluding trade and agriculture, and labour. 


Administration and Management 


ACCORDING to a statement made by the British 
Management Council it considers that the Govern- 
ment is not making adequate use of men skilled in 
modern methods of management, in the national war 
effort. It is suggested that the principle of separating 
Government and other appointments, in which 
administrative or managerial experience are called 
for, should be abandoned. All persons of executive 





ability should be grouped together under one section 
of the Central Register irrespective of their original 
professional training. Candidates for all appoint- 
ments of administrative or executive character should 
be selected by a single panel which would chose the 
person most suitable who is available. A majority 
of the members of such a selection panel should be 
skilled in modern management technique and compe- 
tent to assess the qualifications of candidates whose 
previous experience has been industrial or com- 
mercial. A further suggestion contained in the 
statement is that persons more skilled in up-to-date 
methods of management should be more fully 
represented on the Advisory Council’s Committee 
on administration and management and that one 
such person should be appointed to the Advisory 
Council’s General Purpose Committee. The state- 
ment concludes by saying that the British Manage- 
ment Council views with the deepest concern the 
trend of events outlined, and that it is anxious to 
assist the Government by any means within its power 
to better the present situation, which it is considered 
may well have serious repercussions on the war. 


Anglo-French Agreement 


THE Federation of British Industries announces 
that as a result of discussions that have been con- 
ducted by the Federation and by the Conefédration 
Générale du Patronat Frangais an agreement con- 
cerning matters of principle has been reached. It 
is intended that it shall be implemented in future 
discussions between individual French and British 
industries with the object not only of promoting co- 
operation during the war but also of serving as a 
permanent feature in economic relations between 
the two countries. In the terms of the agreement it is 
recognised that the collaboration between French and 
British industries in everything which concerns the 
military effort of the Allies is effectively directed 
and controlled by the Ministére de Armament and 
the Ministry of Supply respectively, between whom 
the closest collaboration already exists. The Federa- 
tion and Confédération are primarily concerned with 
developing co-operation for the purpose of promoting 
the common interests of both countries in the export 
markets of the world. The two organisations under- 
take to promote agreements between individual 
industries of their respective countries, designed to 
encourage co-operation, to eliminate uneconomic 
competition wherever occurring, and to maintain 
such a price level in the respective export markets as 
will ensure the development of consumption. They 
agree to support each other reciprocally in main- 
taining their existing markets, and generally in 
developing their export trade during the war. They 
are accordingly prepared to recommend to their 
respective Governments that in suitable cases pro- 
ductive capacity, at present allotted to armaments in 
one country, should be released for the export trade 
of that country by the importation of the armaments, 
so displaced, from the other country, and they agree 
that, in the interests of strengthening their war effort 
and the maintenance of their export policy, it is 
essential to eliminate Franco-British competition 
in the purchase of raw materials and to secure an 
equitable supply of such materials according to the 
needs of the two countries. The two delegations 
have decided to constitute themselves into a per- 
manent Anglo-French Industrial Council which will 
maintain and develop the relations established by 
this agreement, and take the requisite action thereon 
from time to time. 


Unemployment 


REPLYING to a debate in the House of Lords on 
Tuesday, March 6th, Earl Stanhope, Lord President 
of the Council, said that many people were puzzled 
because, while there were so many men in the fighting 
services, there were still something like 1,500,000 
unemployed. In actual fact, as many of that number 
were merely temporarily unemployed, less than half 
the number were actually available to meet particular 
requirements and already there was shortage in 
certain industries. Discussions were proceeding 
amongst employers and with trades unions on how 
best to use the labour available and both sides were 
doing their utmost to help the Government. A very 
encouraging thing was that the number of long-term 
unemployed—the hard-core of unemployment—had 
dropped to 136,669 at January Ist, a reduction of 
nearly 40 per cent. We had not anything like com- 
pleted the change-over from peace time to war time 
conditions. War industries and exports, greatly as 
they had increased, had not yet got fully into their 
stride. Whereas Germany had been able to go full 
steam ahead from the start and now had no reserves, 
as factories were built and machinery came into 
production we still had labour that could change 
from non-vital to vital industries. The additional 





labour that would be required this year would exceed 
the total now available. The number would only 
be found by the difficult process of getting people to 
change from their habitual industry into new 
industries more vital to the country. Referrring 
to the Ministry of Supply he said that we started this 
war with nine ordnance factories compared with three 
when the last war began. A large number of others 
were under construction. In addition extensions to 
private firms had been approved in 400 cases. 
Already we were making ten times as many shells 
per week as we were after six months of war in 
1914. The Government hoped that production this 
year would exceed the peak reached in 1914-18. 
The greater production of machine tools in this country 
would make us more independent of foreign countries 
than we were in the last war. So far from being 
worried with regard to the number of unemployed, 
we might soon be worried about how to find enough 
people for the work which we foresaw and for 
which factories and machinery would then be avail- 
able. 


Dutch Submarine Sunk 


On Wednesday morning, March 6th, the Nether- 
lands submarine O11 came into, collision, near 
Helder Harbour, with a tug-boat. The submarine 
had only just left the naval port of Helder when it 
was rammed by the tug-boat ‘‘ Amsterdam.” For- 
tunately 14 of the crew were on deck at the time 
and when the vessel sank they were able to swim 
ashore. There remained on board the submarine 
16 more men. By the closing of bulkhead doors, &c. 
most of their lives were saved. Buoyancy tanks 
were blown and since the water is shallow where the 
accident occurred these measures resulted in the stern 
of the submarine and also the conning tower emerging 
above the water. All but three of the men were 
thus able to leave the vessel. The others were 
trapped in the bow torpedo room. Attempts were 
immediately made to tow the submarine further 
inshore, but were unsuccessful and a lighter and a 
derrick were sent for, the object being to lift the bow 
and so rescue the three remainingmen. On Thursday 
the vessel was lifted and towed to a shallow spot 
in the harbour. All hope of rescuing the three 
remaining men was abandoned since it was found 
that the forward torpedo room was flooded. TheO 11 
was built by Wilton’s Engineering and Slipway 
Company, Schiedam, and launched in 1925. She is 
of the ‘“‘ Home Service” type, and has a surface 
displacement of 483 tons, and a submerged displace- 
ment of 647 tons. Her dimensions are 179}ft. by 
173ft. by 11%ft., and for surface propulsion she is 
equipped with two sets of Sulzer oil engines developing 
a total of 900 H.P., sufficient for a speed of 12 knots. 
She appears to have been carrying her full complement 
at the time of the accident. 


Countering the Magnetic Mine 


By a brilliant invention the menace of the magnetic 
mine appears to have been countered. Whilst many 
people were busy on the discovery of means for 
destroying such mines, it is reported that officers of 
one of His Majesty’s Naval Establishments were 
developing a device which would render ships immune 
from attack ; in other words, a device which would 
stop a ship from actuating the magnetic system by 
which the mine is fired. With the help of scientists 
the invention was perfected and has already been 
fitted to several ships, the “Queen Elizabeth” 
amongst them. The apparatus is entitled the 
‘‘ degaussing girdle.” We need not remind our readers 
that the gauss is the c.g.s. electro-magnetic unit of 
flux density. Bearing this in mind and remembering 
that the magnetic trigger of the mine is operated 
by the disturbance of the earth’s magnetic field 
caused by the presence of a magnetic body like a 
steel ship—see THE ENGINEER, February 2nd— 
it is not difficult to arrive at the principle employed 
in the invention. The “girdle” itself is a circuit 
of insulated wire passing round the ship from stem 
to stern above the water line. We understand that 
many ships of all sizes have already been fitted. 
They appear to be immune and one of the officers 
responsible for the invention is reported to have 
said that he was prepared himself to take any 
properly degaussed ship over any number of magnetic 
mines. We may assume that the Admiralty is 
satisfied that such a claim is justified, for equipment 
has been under preparation for some time. The 
problem of destroying the mines still remains, but it, 
as Mr. Churchill said recently, is making hopeful 
progress. It is of interest to recall that the paravane 
was produced during the Four Years’ War to 
counter the anchored mine; now British inven- 
tors have found an antidote for a more insidious 
weapon. 
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Heavy Passenger Engines, South 
African Railways 


By E. C. POULTNEY, M. Inst. Loco. E. 


No. 


II 


(Continued from page 224, March 8th) 


THe Main FRAMES 


HE engine frames are of open-hearth acid steel by 
4 Krupp, having a tensile strength of from 32 to 
38 tons per square inch. As received, they take 
the form of slabs, 44ft. 3in. long, 2ft. 6in. wide, by 
5din. thick.. After being planed on each side to 
5¢in. thick, the two slabs for one complete frame 
are clamped together and placed on their edges in a 
special milling machine equipped with four heads 


and are then completely milled out to shape at one | 
































front part of the fire-box, with the exception of a 
short length behind the trailing wheels of the front 
truck, where the thickness is reduced to 4}in. for 
wheel clearance. Under the front of the fire-box 
the maximum thickness is 4}in., after which it is 
further reduced to 2}in., and finally to 13in. at 
the end. The distance between the frames where 
they are 5in. thick is lft. 9in. Throughout their 


length the two side frames are well stayed together. | 
At the front end there is a steel casting forming the 
front coupler pocket, which carries the coupler 





| to the top of the frames and the intermediate 
Supports for the boiler are bolted to them, while 
at the same time they carry the brackets for the side 

platforms. The frame braces on either side of the 
‘leading coupled wheels are arranged to carry 
| transverse members to which the cast steel motion 
| brackets are attached. The motion brackets form 
|a support for the slide bars, and also include the 
| bearings for the expansion link trunnions, and 
carry the reversing shaft bearings, while that on 
the right-hand side also supports the steam revers- 
ing gear. The pedestals or horn plates for the 
coupled axle journal-boxes have steel liners, and 
wedges are fitted on the rear faces. These are 
forged from 40 to 45-ton steel, and the frame ties 
or pedestal binders are of high-tensile heat-treated 
steel, which, after treatment, has a tensile strength 
of from 40 to 50 tons ultimate, and a yield point of 
30 to 40 tons per square inch. 





THe CYLINDERS AND Morion 
| The cylinders are iron castings, each alike, 
and as they are symmetrical they are interchange- 
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ARRANGEMENT OF. LEADING COUPLING ROD 


setting, the respective milling cutters being con- 
trolled by a former fixed longitudinally along the 
bed of the machine, and in shape exactly like the 
finished frame. This process being completed, 
each side frame is again planed to the required 
maximum thickness and machined down in a shap- 
ing machine to suit the thickness required at the 
various points in the length. When finished, each 
side frame has a total length of 43ft. 54in., extend- 
ing from the front buffer beam to the hind drag 
casting under the cab. The thickness is 5in. at the 
cylinder fit, and from thence to a point under the 


on 


pin. Then come the 
cylinders, underneath the 
saddle portion of which 
is a steel box casting, to 
which is bolted the steel 
casting forming the lead- 
ing truck centre-pin. 
Behind the cylinders and 
between them and the 
leading coupled axle is a 
steel casting, which carries 
the engine brake shaft, 
and immediately in front of each of the driving and 
intermediate coupled axles is a cast steel frame 
stretcher. Under the front of the fire-box there is 
another steel casting bracing the frames at this 
point, and forming the housing for the radius pin 
for the trailing two-wheeled truck ; while, finally, 
under the cab is a further steel casting which 
includes the pin for the intermediate draw gear, 
and also forms the stop for the buffing gear. 
Between the fire-box and the smoke-box and mid- 
way between each of the coupled wheels, further 


Swain Sc. 





cast steel stretchers are provided. They are bolted 


Water Piping 
D¢'dia. outside 









Mainbrake Piping 
2*dia. Gaspipe 
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ARRANGEMENT OF ENGINE-TENDER CONNECTIONS 


able as between the right and left-hand sides of 
the engine. Cylinder barrel liners are fitted, and 
the front covers are of iron, whilst the hind covers, 
which have a bracket for the slide bars, are of 
cast steel. The cylinder castings are carried on 
the frames to which they are bolted, and are 
further secured by wedge pieces, thus relieving 
the bolts from all shearing stresses. The piston 
valve chests have the steam inlets symmetrically 
arranged, the steam supply being between the 
valve heads, and the exhaust from each end leads 
to the base of the blast pipe through passages 
in the saddles of ample section and with easy 
curves. The piston valve liners have diagonal 
port ways which are well rounded on all their 
external edges to facilitate the steam flow. With 
the same object the ends of the liners which project 
into the exhaust spaces at each end of the valve 
chamber are rounded on the outer periphery. 
For the piston-rods United Kingdom metallic 
packing is used. Two Hendrie by-pass valves are 
mounted on each steam chest, and there are auto- 
matic snifting valves connecting with the steam 





space between the valve heads. The cylinder 
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barrels receive lubrication directly from the lubri- 
cator in the cab, and there is also a connection 
to each of the branch pipes close to the steam 
chests, whilst near the same point each steam pipe 
has a connection from a Sellars drifting valve. 
The air valves are screwed into the cylinder 
castings, as are also the drain cocks. All other 
joints are ground and faced metal to metal. 
The cylinders are clothed with asbestos, as for 
the boiler, and fitted with planished steel covering. 
‘The cylinder and valve covers have stainless steel 
cover plates. The hind valve covers are of cast 
steel, and form the guides for the valve spindle 
crossheads. ‘The actual wearing surfaces are of 
cast iron, and are provided with Ajax automatic 
grease lubricators. 

The piston heads are steel castings machined 
all over and fitted with cast iron bullrings, held 
by turned cold rivets tightly driven. ‘The bull- 
rings are widened out to increase the wearing 
surface, where they bear on the cylinder barrels. 
Three narrow rings are fitted. The piston-rods 
are forged from 40-45-ton steel; they have a 
diameter of 4}in. and the coned fit in the pistons 
has a taper of 1 in 4. To ensure that the piston 
heads should be a tight fit on the rods, the piston 
heads, before the bullrings were applied, were 
heated up by gas, for which purpose they were 
placed over a gas ring and in a horizontal position, 
the centre being then heated till the tapered hole 
was slightly increased in size. Afterwards the rod, 
held vertically, was let into the piston head. 
After cooling gradually, the piston head was 
trued up in the lathe ready to have the bullring 
fitted. The piston-rods have a shallow recess 
machined in the threaded ends sufficiently to 
leave a narrow rim. The bore of the retaining 
nuts is countersunk to a depth of about }in., 
and when tightened up in position the rim left 
on the rod end is riveted over into the nut counter- 
sinking. It should also be mentioned that before 
the piston centres are fitted on the rods the latter 
are ground into the former to make sure that the 
coned surfaces properly fit. 

The crossheads are of the “ Laird” type, and 
are of cast steel; they are fitted with cast iron 
shoes white metalled on their upper and lower 
surfaces where they work between the top and 
bottom slide bars. The sides of the crossheads 
where they embrace the lower slide bar are fitted 
with brass liner plates. The gudgeon pins are a 
taper fit in the crosshead bodies. They are hardened 
and ground, and drilled for soft grease lubrication 
for the small end bearings of the connecting-rods. 
The outer end of the pin is screwed to receive a 
retaining nut, and also carries a hardened sleeve, 
which forms the bearing for the union link of 
the valve motion. Felt wipers are fitted to keep 
the sides of the lower slide bars clean. The cross- 
heads are ground to the piston-rods on a | in 20 
taper fit and secured by a heavy cotter in the 
usual manner. Two oil cups are fitted to the 
upper slide bars for lubrication. 

The 12in. piston valves are of the disc type. Two 
pairs of cast steel discs machined all over, each 
secure between them a cast iron bullring type of 
ring, which carries four ~in. rings. The valve 
heads are carried on the valve spindles on parallel 
fits, and are secured against collars by retaining 
nuts. The valve spindles and crossheads are forged 
from 40-45-ton steel. The latter are secured to 
the spindles on a taper with a cotter fastening, 
and work between cast iron liners held in the 
rear valve covers. The slide bars are of ample 
proportions; they are ground on the wearing 
surfaces, and are of 40-45-ton steel. All the motion 
rods, including the coupling-rods and valve gear 
parts, are of 32-38-ton steel. The valve motion 
pins are case hardened, and the bushes are of 
bronze ; nipples are fitted for Ajax soft grease 
lubrication. The radius rods are milled out to 
a channel section, and the connecting and coupling- 
rods are milled out to an I section. 

Heat-treated alloy steel is used for the connect- 
ing-rods, which have a length between centres 
of 7ft. 5in. The coupling-rod pin bearings for 
the driving, intermediate, and trailing wheels 
are of the solid end pattern, fitted with fixed 
bushings of 40-45-ton steel forced into position, 
and with floating bushes of bronze. The connect- 
ing-rod big-end bearing is of the same design, 
while a fixed bronze bush is used for the small 
end bearing. The main crank pin bearings are 
7}in. diameter by 7in. with a coupling-rod bearing 
of 8}in. by 6in., and for the other wheels the 
bearings are 53in. by 4in. The coupling-rod pin 
bearing for the leading coupled wheels is of special 
design. The floating bush is carried in a split 
bearing made of two steel blocks bored to suit, 








and having rounded ends which, in turn, bear on 


bronze blocks, one of which is carried in the 
rod end, and the other held in the rod and also 
supported by a steel wedge piece threaded on an 
adjusting bolt. Soft grease lubrication is applied 
to the spherical bearing surfaces of the steel 
bearing blocks, which are grooved for the purpose 
on the surfaces where they rub on the bronze 
blocks. The knuckle pins are carried in a similar 
housing, but in this case they are held in split 
bearing blocks of bronze, the spherical ends of 
which bear on steel pieces held in the rod end, 
and are without wedge adjustment. This special 
form of construction for the leading section of 
the coupling-rods is required on account of the 
lateral displacement allowed for the leading 
coupled wheels, to which reference will be made 
later. 

The Walschaerts valve gear follows in general 
conventional practice, but a special feature is 
the use of roller bearings for the excentric rods 
at the return crank pin ends ; the expansion links 
are also fitted with roller bearings for the excentric 
rod connections. The valve gear imparts a full 
gear valve travel of 74in. Reversing is by means 
of a steam gear made up of a power cylinder, and 
an oil cateract cylinder for holding the gear. 
Connection with the reversing shaft crank is 
made between these two cylinders by means of a 
vertical slotted section in the piston-rod, carrying 
a die block bored to receive the pin on the reversing 
shaft crank arm. The reversing gear is on the 
right-hand side and connects with a suitable 
handle with locking trigger in the cab. The same 
fitting also carries an index showing the position 
of the gear. 


WHEELS AND AXLES 


The coupled wheels have a diameter of 5ft. 3in., 
and the adhesive weight is 72-6 tons; therefore, 
as the rated tractive force at 75 per cent. is 
43,200 lb., the factor of adhesion is 3-76. It 
may here be mentioned that the factor of 75 per 
cent. is used as standard by the South African 
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LATERAL MOTION 


Railways Administration. The coupled wheels 
and those for the leading truck have separate 
tyres held by Gibson rings, whilst for the trailing 
truck and for the tender forged steel wheels 
without separate tyres are used. Compared with 
the class ““15E” and “15 F” 4-8-2 type engines 
having 5ft. coupled wheels, engines of class ‘“ 23,” 
on account of the large wheels, have a longer 
rigid wheel base—16ft. 6in., as against 15ft. Qin. 
To enable these engines to take the same curves 
the leading coupled axle is allowed side movement 
to the extent of fin. on each side—attained by 
making the axle-boxes }in. wider on the faces next 
the horn guides. It is to be understood that the 
sin. allowance is measured between the axle-box 
flange and the outer edge of the horn face when the 
engine is on a straight track and the wheels 
therefore central. The flanges on the inside of 
the axle-boxes have normal clearance with respect 
to the inside edge of the horn facings, but the axle 
journal has considerable play as explained later. 
To control the centring of the axle an Alco 
centring device is applied. This consists of a 
cast steel bracket fixed between the frame centrally 
over the axle. This carries two vertical levers 
fulcrumed about the middle. The top arm of 
each lever is shackled to a strong coil spring and 
the lower part of each lever is forked to embrace 
the axle. The ends of the fork are each provided 











with a roller. Normally, the rollers are just clear 
of case-hardened pads let into the axle-boxes, 
two in each, when the axle is central. But when 
the engine enters a curve one box or the other, as 
the case may be, is moved inwards transversely 
by the adjacent wheel up to the extent of the side 
play allowed and in doing so pushes against the 
two rollers. Thus on one side the box slides over 
with its axle journal bearing, whilst on the other 
the axle journal slides transversely through the 
box. The special form of coupling-rod pin and 
knuckle pin bearings already mentioned take 
care of this transverse motion so far as the 
coupling-rods are affected. Further to facilitate 
the safe negotiation of the severe curves met with 
on South African railways the intermediate wheels 
have the tyre flanges reduced in. below the 
standard thickness. The bosses of the coupled 
wheels are fitted with Ajax nipples for soft grease 
lubrication, and the inside faces next the axle- 
boxes are machined to a smooth finish. The normal 
clearance between the wheel and axle-box is in. 

The balance weights are cast integrally with the 
wheel centres. They are hollow and lead-filled 
to provide the required mass for balancing the 
whole of the revolving parts, and approximately 
20 per cent..of the reciprocating parts, the amount 
of over-balance being such that the hammer blow 
in any one wheel does not exceed 1-6 tons at 
55 m.p.h. The journals of the coupled axles are 
Yin. diameter by 14in. long, except for the main 
axle, which has 10}in. journals. Solid bronze 
axle-boxes are used, and they are lubricated with 
hard grease, being fitted for this purpose with 
Ajax collars. 

The leading truck is of a design standard on the 
South African Railways for modern locomotives, 
and is an interesting example of the swing link 
pattern. A bar type frame is used with cast steel 
horn blocks faced with cast iron wearing plates. 
The truck centre consists of a steel cup casting sus- 
pended by four links, two in front and two behind, 
from a central frame of cast steel, which also serves 
to connect the frame side members, which are 
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DEVICE FOR LEADING COUPLED WHEEL 


further stayed at each end of the truck by steel 
plates bolted to the end horn block castings. 
Directly below the suspended cup casting, two 
T-shaped links are fitted. They are carried by the 
pins which receive at their outer extremities the 
bottom ends of the swing links. The vertical 
members of these links carry a roller which fits 
between the buckles of two horizontally placed 
laminated springs. Normally, the swing links 
hang vertically. When, however, the engine enters 
a curve, any side translation of the truck frame 
relative to the engine is retarded by the weight 
carried on the truck centre and by the resistance 
of one or other of the laminated control springs, 
which, when the truck is in the central position, 
have an initial loading of 2? tons, so that when 
on a straight track they steady the running of the 
truck by resisting transverse oscillations. The 
total side movement allowed is 9in., viz., 4}in. on 
each side of the centre position. The truck centre 
casting takes the load by means of the cast steel 
centre piece already mentioned, which bears on 
a bronze liner plate in the bottom of the cup casting. 
The ordinary laminated spring and compensating 
beam arrangement is employed to transmit the 
load to the axle journals. The truck wheel base 
is 7ft. 2in. and the wheels are 2ft, 10in. diameter. 
Roller bearing journal-boxes are used, and are 
fitted with manganese steel liner plates, with the 
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object of minimising wear of guide surfaces. This 
preserves the axle-boxes from wear, which is thus 
transferred to the easily renewable cast iron liners 
fitted to the horn guides. The truck centre pin 
is lubricated by an oil bath, and oil, by means of 
pipes led from a suitable oil box placed on the 
front platform under the smoke-box, lubricates the 
pin joints in the swing link gear. 

The trailing truck is of the usual type fitted to 
South African engines. It has roller bearing 
journal-boxes. Two different designs have been 
used, one having the journal-boxes integral with 
the steel casting uniting the rear framing, and 
that at the front taking the centre pin about 
which the truck swings; and another, fitted to the 
later engines, in which the axle-box is separate—a 
good arrangement, as it allows for the removal of 
the wheels and axles without having first to dis- 
assemble the entire truck frame. In this newer 
design the axle-boxes are held in a casting, which 
has horn guides and stays as usual, but in which 
the boxes do not move. They are a close fit in 
the”guides, and have a flat table formed on the 























compensation is carried through from the leading 
coupled wheels to the trailing truck, the latter 
being cross-compensated with the spring gear for 
the rear coupled wheels. For the engine a steam 
brake is provided, there being two Tin. steam 
cylinders horizontally disposed between the frames 
just behind the saddle casting. The pistons are 
formed with trunk portions fitted with gudgeon 
pins to which are attached rods pinned to the brake 
levers placed vertically. The brake release springs 
are within the cylinders, coiled round the trunks. 
The pistons are pushed outwards by the steam 
pressure, the rods connecting to the levers being in 
compression. Blocks are applied to the coupled 
wheels only, and the whole of the brake rigging 
is fully compensated. Hardened steel bushes are 
fitted throughout, and case-hardened pins. Turn- 
buckle adjustment is provided in the connection 
between each brake lever and the part of the rigging 
to which it is attached. The engine brake valve is 
of the type usual when it is worked in conjunction 
with the automatic vacuum brake, as is the case 
with these engines. At full boiler pressure the 
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ARRANGEMENT OF LEADING TRUCK 


top, and this in turn bears against a similar flat 
surface on the underside of the bridge section 
joining the horn guides. The upper part of this 
bridge section comprises an elongated flat table 
with semi-circular ends, fitted with a hardened steel 
wearing plate, on which slides a hardened steel 
block with a spherical upper surface, and this in 
turn receives a hinged piece supporting the buckle 
of the bearing spring. This member is hinged to 
a steel plate somewhat bow-shaped in plan, and 
carried by horizontally disposed hinge pins 
bracketed on the main frames. The bearing 
spring is supported at the hind end by a link 
carried by a bracket on the main frame structure, 
and at the front end by a link joining at its lower 
end with the compensating beam connecting with 
the cross-compensation system of the rear coupled 
axle. The truck frame is made up of steel flats, 
and a cast steel eye piece is riveted on at the radius 
pin end. This is fitted with a steel bush slightly 
bell-mouthed. The hind frame member is fitted 
with two steel castings formed to receive the 
spherical ends of two short struts, the other ends 
of which bear in V-shaped cups, fitted in a housing 
containing coil control springs, which is carried 
on the hind drag box casting. The truck swing 
allowed is 5in. on each side of the central position. 
The whole design is simple and effective, being 
completely articulated, and providing as it does for 
every possible movement of the wheels and axle 
relative to the track. The solid disc wheels have 
a diameter of 2ft. 10in. and the bearing spring is 
4ft. 6in. long between centres. 


Sprines, BRAKE Gear, &C. 


The load on the coupled axles is taken by lam- 
inated springs, 3ft. between centres. They are 
placed over the axle-boxes, the load being taken 
by the form of spring saddle usual with bar fram- 
ing, and which straddles the frame top rails. On 


the top of the journal-boxes they fit in shallow 
recesses milled out for the purpose. 


The spring 





brake power is equal to 86 per cent. of the weight 
on the coupled wheels. For the vacuum brake 
acting on the tender and the train a Davies and 
Metcalf ejector is provided. 

The engine and tender connection used for all 
recently built locomotives for the South African 
railways is of a novel design. The arrangement 
consists of a heavy swan-neck buffer casting in 
steel, one end of which fits over the buckle of a 
strong laminated spring which is placed in a hori- 
zontal position and held by spring links in a steel 
buffer casting attached to the tender buffer beam. 
The other end is fitted with a floating circular 
hardened steel pad which bears on a hardened steel 
wearing plate fixed in the front wall inside a 
rectangular oil bath, formed integral with the drag 
casting on the engine frame under the footplate. 
Beneath the buffing gear is a single draw bar 
secured by pins in the engine and tender drag- 
boxes. Two safety chains, each spaced at 2ft. 
centres on either side of the centre line, are also 
provided. 

The arrangement of the foot plate is such that 
the usual fall plate between the engine and tender 
is dispensed with ; instead, the engine foot plate 
is carried back on suitable brackets over the tender 
deck, and is fitted with a hand rail, so designed that 
it in no way prevents ready access to the coal gate, 
and is thus no inconvenience to the fireman when 
hand firing. All engines placed in service since 
1935 have had this arrangement. The cab itself 
is very roomy and comfortable; it is of high- 
tensile steel plate (14 S.W.G. thick), welded 
throughout. The roof is carried well back towards 
the tender, thus affording ample protection. It 
is lined with teak, and there is an air space, ven- 
tilated, between the roof plates and the lining. 
Sliding windows are fitted in the cab sides, and, 
in addition, a small fixed window is fitted on each 
side in the cab back plate. The windows in the 
spectacle plate are in brass frames, and for open- 
ing swing in trunnion centres. Plate glass baffle 





screens are fitted externally on each side. Seats 
are provided for the engine-man, and leather-faced 
pads are fixed on the inside of the cab back plates. 
A sliding ventilator is fitted in the roof of the cab. 
Further ventilation is provided by hinged vertical 
side louvres, 7in. wide by 30}in. long, fitted in 
the cab side plates below the sliding windows. 

All hand rails on the engine and tender are of 
stainless steel tubing, and all pillars where required 
are of polished steel. The engine driver is on the 
right-hand side, and the principal controls and 
fittings on this side of the engine may be 
enumerated as follows :—Main regulator, steam 
brake, and vacuum brake, drifting valve control, 
sanding and cylinder drain cock gear, steam cock 
for the two Gestra blow-down valves, and the 
reversing gear control. Directly in front of the 
driver is a Stones-Denta non-recording speedo- 
meter, and just to the left the Duplex vacuum 
gauge and also the steam chest pressure gauge. 
The controls for the right-hand Gresham and 
Craven injector are, of course, also on this side. 
On the centre line are the soot blower, scum cock, 
and boiler steam pressure gauge. On the fireman’s 
side there is a five-feed sight feed lubricator, either 
Detroit or Eureka. This has two connections to 
the cylinders, one to each branch pipe, and the 
fifth is connected to the steam supply for the 
stoker engine. Further fittings are the controls 
for the stoker engine steam, the steam jets for 
the fuel distribution and the blower steam and 
the injector steam valves. At floor level along 
the front of the back plate are the drop grate 
and rocking grate controls. Beyond, there 
are the previously mentioned hand wheels from 
the two turrets. These either directly control 
steam to various auxiliary equipment, or act as 
master valves. Under one or other of these 
categories the turret valves are as follows :—Steam 
supply to injectors, vacuum ejector, blower, steam 
heat, stoker jets, stoker engine, soot blower, turbo- 
generator, drifting valve, sight feed lubricator, 
and the reversing engine. The electric lighting 
equipment for the headlight, tender rear light, 
and cab lighting, including the turbo-generator, 
is by J. Stone and Co., and the steam heating 
apparatus consists of the Vapor Car Heating 
Company’s valve and Laycock fittings. The 
front buffer beam is fitted with a built-up steel 
cowcatcher, and an automatic coupler as for the 
tender, but without spring gear. Watering 
equipment is applied for the flanges of the leading 
wheels of the leading truck. Sanding gear of 
the trickle type is fitted for the leading coupled 
wheels, and for forward gear running only. 

THE TENDER 

The tenders have tanks made up of jin. copper 
bearing steel plates, except the bottom plates, 
which are about #fin. thick. The latter are 
flanged to receive the side plates. When cut and 
flanged the bottom plates are welded together. 
The coal space is designed to be self-trimming, 
and sliding sections are fitted over the stoker 
conveyor so that the supply of coal to the stoker 
may be regulated, and to facilitate trimming and 
coaling operations. The tank top has a large 
filling hole with cover, and has a stainless steel 
hand rail running along the sides and across the 
ends carried on polished steel pillars. The tank 
is well supported by stiffening angles, and a number 
of baffles, fin. thick, have been fitted to minimise 
as much as possible the surging of the water. 
Across the inside of the tank, and just in front 
of the filling hole, and between this and the tank 
valves, is disposed a perforated diaphragm fitted 
with a hinged door, so that the front part of the 
tank may be accessible for inspection purposes. 
The tank is carried on a very substantial under- 
frame built up of channel sections stiffened with 
steel castings. The hind end of the tender is 
fitted with Spencer Moulton rubber draft gear, 
to which is keyed the Alliance automatic coupler. 
The tender truck centre castings are of steel, to 
which the centre pieces are bolted. These centre 
pieces are of large diameter, and are hollow, 
and the circular surface which bears in a shallow 
cup fixed to the truck frame centre casting is 
drilled with a number of small holes for lubrication, 
to provide which the hollow centre is filled with 
lightly packed saturated cotton waste. Holes 
drilled in the solebars give access to nipples 
screwed in the ends of two pipes for the oil supply 
to each truck centre. A steel wearing plate is 
fitted in the bottom of each centre. Round each 
part of the centre—that is, the top part on the 
underframe and the cup part on the truck frame— 
there is a circular flange and over both these 
flanges is fitted a channel-sectioned cast steel 
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collar in halves bolted together. This acts as a 
safety device, for with the type of centre used 
there is no centre-pin. The weight is taken through 
the centre, but side bearers are fitted on the 
centre line of the truck side frames. The trucks 
of the six-wheeled design have framing made up 
of two heavy cast steel side frames, which are 
united by a cast steel table to which the cup 
casting already mentioned is bolted. The side 
frames themselves comprise two walls about Tin. 
apart and jin. thick, and with them are cast 
the axle-box guides, which thus unite the two 
side walls, though they are also held together at 
the ends and also by integral connecting sections 
over the journal centres, and by blocks of metal 
between the wheels, in which the centres for the 
spring-equalising beams are fitted. Besides being 
held by the central table casting, the side frames 
are further braced across their ends by steel flats 
which carry brackets for the brake hangers. 
The axle-box guide faces are fitted with cast iron 
wearing plates, and the journal boxes, like those 
for the engine leading truck, have manganese 
steel liners to protect the roller bearing boxes from 
wear. 

The bearing springs are fitted over the axle- 
boxes and between the inner and outer walls of 
the truck side frames. Each of the links for the 


springs for the centre axle connects with equalising 
levers, to the other ends of which the inner links 
for the springs for the other axles are connected. 
The end spring links are fitted with coil springs. 
Clasp brakes are provided, and the rigging is 
fully compensated. Each truck stands on a wheel 
base of 8ft. 8in., and the transverse distance 
between the journal centres is 5ft. 6in. The 
tender brake gear comprises four vacuum cylinders, 
24in. diameter, two for each truck, and there are 
also two vacuum reservoirs. A hand brake is 
also fitted; it acts on the leading truck only. 
With a vacuum of l6in. the brake power is equal 
to 84 per cent. of the light weight of the tender. 

The leading dimensions of these locomotives were 
given in tabular form in the first part of the article. 

In conclusion, the writer acknowledges the 
considerable assistance in the preparation of this 
article received from Mr. W. A. J. Day, late Chief 
Mechanical Engineer, and now Assistant General 
Manager, Technical, South African Railways, 
and from Mr. T. C. Swallow, Advisory Engineer 
to the High Commissioner for South Africa, under 
whose supervision these locomotives have been 
built, the inspection at the contractors’ works in 
Germany being carried out by Messrs. Everett 
and Harle, with whom the writer was associated 
in Berlin. 














The Lewis Boiler 


AN extra general meeting was held at the 
44 Institution of Mechanical Engineers, London, 
on Friday, March Ist, 1940, at 6 o'clock p.m., 
with Mr. E. Bruce Ball, past-president, in the 
chair. 
with the Steam Group of the Institution, and 
the paper presented and discussed was entitled 
“The Circulation of Water and Steam in Water- 
Tube Boilers, and the Rational Simplification of 
Boiler Design.” Mr. W. Yorath Lewis, M.I. Mech. E., 
and Struan A. Robertson, B.Sc. (Eng.) were the 
authors. 

A long discussion followed the presentation of 
the paper. It may be roughly described as 
consisting half of praise of Mr. Lewis’s design, 
and half of adverse comment on it. For the 
greater part, perhaps, the project for a larger 
boiler, see our Fig. 7 on page 262, received the 
major attention, but Mr. Richard Trevithick, 
not unnaturally challenged the authors’ comments 


The meeting was arranged in connection | 








on forced circulation boilers. In his reply, Mr. 
Lewis said that Major Gregson had made the 
best contribution to the discussion. We agree, 
and report Major Gregson practically in full. 

Major William Gregson, M.Sc. (Member of 
Council, chairman of the Steam Group), said he 
had seldom listened to a paper and discussion 
at the Institution with more interest than he had 
felt on the present occasion. He found himself 
in certain cases agreeing very violently with the 
authors, and in other cases disagreeing with them 
with equal violence. 

With regard to the question of downcomers, he 
thought the authors had very definitely made a 
case for the unheated downcomer, a subject in 
which he had been interested for very many 
years. To his mind no boiler, except one with 
very low rating, was really safe, from a circulation 
point of view, unless it had a downcomer system 
of some sort which was not subjected to heat. 

In the paper Mr. Lewis and his co-author raised 
the question of gas feeds. As a very ardent 
disciple of the late Dr. Nicolson, he entirely agreed 
with what the authors said about the necessity for 
high gas feeds, but the theory of high gas feed was 
so well known now that it was absolutely common 
practice in most modern boilers to use all the 
principles enunciated by Dr. Nicolson. What he 
did not think the authors appreciated was that 
in the modern boiler one was not tied by absorption 
of heat. As boilers, particularly naval boilers, 
were made now, the difficulty was not in absorbing 
the heat but in getting combustion. The problem 
was to burn the very large amount of fuel that 
had to be burned in unit time, and that was a 
function of the design of the furnace and the design 
of the fuel-burning apparatus, which was in itself 
quite outside any question of heat absorption in 
the boiler itself. In the old days it always used 


to be thought that the more brick-work that could 


| hand side, there was a bank of eight U-tubes. 





be got into the furnace the better, but now there 
simply could not be a great deal of brick-work in a 


hot furnace, because it would become molten, and 
in the case of high-rated boilers the water-cooled 
furnace had very largely to be adopted. Mr. 
Lewis’s design did not contemplate water-cooling 
because of the radial disposition of the tubes. 

He had been looking a good deal at Fig. 28. 
(our Fig. 7). He looked at it from a marine point 
of view, so he left out the bottom and looked at 
the boiler as a marine boiler, somewhat of the type 
that Mr. Robertson had shown on the screen, 
with the oil burners in front. He took it that he 
was correct in assuming that Fig. 28 was a purely 
project drawing ; it could not be based on running 
experience, because it was so absolutely full of 
impossibilities. The convective heat bank in- 
trigued him tremendously, because the superheater 
would presumably be giving a temperature of 
725 deg. Fah.; that meant that the gas temperature 
in the superheater zone was probably something 
like 1300 deg. Fah. It might be a little less or a 
little more, but with three rows of furnace tubes 
in front it would probably be of the order of 
1300 deg. Fah. Taking the elements on the right 


Through that bank he did not think the tempera- 
ture would be reduced at high rating (he was 
speaking from the marine point of view) very 
much lower than 1000 deg. Fah. In that bank 
there was a temperature drop in the gas of, say, 
300 deg. Fah. to 400 deg. Fah. at the outside, 
over eight rows of U-tubes. Dividing 300 by 8, 
one got a drop of about 40 deg. Fah. from each row. 
That seemed to him to be contrary to all the 
principles of the Lewis boiler, because Mr. Lewis 
was an advocate of the unheated down- 
comer, and if there was a drop of only 40 deg. Fah., 
surely the downcomer would be a very doubtful 
one. 

Another matter which intrigued him tre- 
mendously was the arrangement of squirting water 
down the outside row of the tubes. That was an 
ideal arrangement on paper, but he had tried it 
and unfortunately it did not work. Mr. Lewis 
gave his feed temperature as 280 deg. Fah., and 
the steam temperature in the drum for a pressure 
of 400 lb. per square inch was about 400 deg. Fah. 
There was such a local chilling effect that if one 
had a row of the tubes one always had trouble 
with the outside tube. Furthermore, if any gas 
or air was occluded in the feed water, as could 
happen from time to time, one got corrosion and 
trouble with gas round the seating of the tubes ; 
that was a very real trouble, which he had ex- 
perienced. The net result was that, although the 
boiler looked nice in project, he was afraid it would 
not run in practice. 

The bottom of the drum was so arranged that, 
as shown in the drawing, it seemed to be 
heated, but surely one would not heat it by apply- 
ing furnace heat to it. One could have it one way 
or the other, but not both ways. 


platitude when he said that the sea was salt. 
It was an extraordinary thing that people forgot 
that in connection with marine work. He knew 
that everyone hoped, as Mr. Lewis hoped, that 
perfect feed was obtained on board ship, and 
that was the case normally, but there were times 
when perfect feed was not obtained ; there might 
be condenser trouble or salt might get in. In the 
case of Mr. Lewis’s boiler, what would happen if 
salt got in? Mr. Lewis said the circulation was 
such that it would not do any harm, but he would 
point out that at sea one had to concentrate. 

Mr. Lewis claimed that his boiler was very light 
in weight, because it held such a very small quantity 
of water; that meant that the water would con- 
centrate very quickly and the salt had to come 
down somewhere—to the bottom of the tube or 
the drum. When one was manceuvring, and had 
to shut down steam, he thought the salt would go 
to the bottom of the tube and trouble would be 
experienced there. Frankly, he could not see a 
way out of that difficulty at the present 
moment. 

With regard to the question of weight, that was a 
very vital matter for any marine boiler. It was 
true that Mr. Lewis in his design had eliminated 
one or two bottom drums, but he had done that at 
the expense of an increase in the weight of the tubes. 
The internal tubes were much smaller than the 
outside tubes, and they were not subjected to any 
great pressure difference, which meant that, with 
regard to thickness, they had to be stiff enough 
not to bend down and restrict the water passage. 
He hed calculated that afternoon that, at all 
events, the inside tubes would add something like 
10 per cent. to the total heating surface. In the 
naval type of boiler by far the biggest item, from 
the point of view of weight, was the tube heating 
surface. Taking an ordinary size boiler, the tube 
weight would be about 26 tons, so that the weight 
of extra tubes would be 2-6 to 3 tons, and all that 
was saved was about the same weight in drums. 
With the drum or drums one got accessibility at 
the end of the tubes, but in Mr. Lewis’s design, 
with its elimination of drums and alleged reduction 
in weight, it seemed to him that there was very little 
reduction in weight and there was the extremely 
difficult problem, to his mind, of what to do with 
the tube ends if there was salt in the water and one 
had to shut down steam. 

Replying to the discussion, Mr. Lewis said 
he was glad that Major Gregson was in favour of 
the unheated downcomer ; he believed it had been 
found in Major Gregson’s practice that when the 
rate of evaporation exceeded about 14 Ib. per 
square foot, the circulation failed, and a down- 
comer had to be installed somewhere or other. 

He was glad to hear what Major Gregson said 
about gas feeds, but he thought.he did not realise 
that he, the speaker, was trying to get very much 
higher gas feeds; he wanted to get about 100ft. 
per second, as had been advocated by Dr. Mellanby 
and previously by Dr. Nicolson. If that could be 
done it ought to be possible to reduce the heating 
surface of future water-tube boilers, not by 2 or 
3 per cent., but by 50 per cent., and so obtain an 
enormously increased transmission rate and thereby 
very much cheaper and smaller boilers. 

Major Gregson had criticised the cooling of the 
water-wall by the radiating tubes as being in- 
sufficient. He agreed that the amount of cooling 
could be increased, and that could be done by using 
double tubes instead of single tubes. 

He was very interested in what Major Gregson 
had said about salt. He wished to point out once 
more that the Lewis boiler was really a simpli- 
fication of the Niclausse boiler. It was a simpli- 
fication of that boiler by the omission of the header, 
just as it was a simplification of the Adams boiler 
by the omission of the bottom drum. But the 
Niclausse boiler was well able to use salted water 
of sea salinity in the drum. In many cases 
Niclausse boilers had been at sea for periods of 
48 hours at a stretch, using nothing but salt water, 
yet they had carried on without any difficulty. 
It was all a question of keeping down the con- 
centration in the drum, and when one was using 
salt water in the feed it did not matter how much 
one threw out in order to keep that concentration 
down. As a matter of fact, Niclausse said that if 
the “Lion” in the Battle of Jutland had had 
Niclausse boilers instead of another type it would 
not have had to drop out of the action, because 
it was reported that a shell fell into the feed tank 
and as the boilers could not use salt water the 
ship had to drop out of the action. 

With regard to weight, he thought he had given 
enough figures to indicate that very much lighter 





He did not want to be accused of stating a 





and cheaper boilers could be made according to his 
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design. The amount of increased weight caused 
by the inner tubes was a mere bagatelle, and so 
much weight was saved in other directions that the 
weight of the boiler was very much less than that 
of other boilers. He had designed the boiler 
shown in Fig. 28 in conjunction with a friend of 
his who was a very fine superheater builder and 
who went through all the calculations with him. 
That boiler was quoted for abroad, and there were 
four boilers, complete with accessories, included 





in the tender, for which he had to quote an f.o.b. 
price. The weight of his boilers was 700 tons, 
whereas the weight of the other types of boilers, 
represented by Major Gregson’s firm and other 
firms, was 1200 tons, so that practically 50 per 
cent. of the shipping weight was saved. That 
was the sort of aim that was, he thought, well 
worth striving for, and probably with further 
efforts it would be possible to save 75 per cent. of 
the weight. 








Combustion 


By PROFESSOR W. T. DAVID 


HE only part of the total heat loss from the 

hot gases in an internal combustion engine 
which affects its efficiency is that which takes place 
during the explosion-expansion stroke, and this is 
mainly governed by the amount of turbulent or | 
eddying motion of the hot gases in the cylinder. | 
Were the turbulent motion of the hot gases merely | 
that which results from rapid entry of the charge | 
through the inlet valves the explosion-expansion | 
heat loss in any given engine would be far less | 
than that which actually takes place. The tur- | 
bulent motion of the hot gases is, however, generally 
far greater than the entry turbulence, for during the | 
process of combustion further turbulence is created. | 
The degree of violence attaching to this further | 
turbulence (combustion turbulence) increases as | 
the rapidity of combustion increases, and with very | 
rapid combustion (such as, for example, occurs in | 
gas engines running on strong mixtures and in} 
petrol engines running on rich mixtures) the com- | 
bustion turbulence becomes so great that the entry | 
turbulence is negligible in comparison with it. | 
The experiments from which the phenomenon of | 
combustion turbulence was inferred have been 
described in a previous article.* In the present 
article it is shown that the combustion turbulence | 
phenomenon provides an explanation of some | 
experiments by Dugald Clerk and Bertram 
Hopkinson, the interpretation of which has hitherto 
remained obscure. 

In the article referred to, flame photographs | 
were shown which demonstrate the existence of the | 
phenomenon. Another, taken by Dr. O. C. de. C. | 
Ellis, is reproduced by permission in Fig. 1.¢ It | 
consists of a large number of instantaneous snap- 
shots taken on the same photographic plate during | 
the travel of the flame front downwards through | 








Turbulence 


CO and 90-9 per cent. O, in a moist condition. 
This is a slow burning mixture, but, even so, con- 
siderable movement within the gases results from 
combustion, and it is easy to conceive that this | 
would be violent in the case of rapidly burning | 
mixtures. | 

Sir Dugald Clerk, and many experimenters after 
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walls would be greater, but experiment showed that 
at the time at which these pressure curves crossed 
during cooling the radiation was negligibly small, 
because the mean gas temperatures had fallen so 
low. The explanation must, it is thought, be in 
terms of combustion turbulence, which is greater 
after strong mixture explosion than after weak 
mixture explosion and which tends to persist during 
cooling. 

Professor Bertram Hopkinson mounted a fan 
inside his well known closed vessel recording calori- 
meter for gaseous explosions.{ He took simul- 
taneously continuous records of the pressure during 
explosion and subsequent cooling and of the rise of 
temperature of the copper strip lining the walls of 
his calorimeter when mixtures of coal gas and air 
were exploded within—tirst when the fan was 
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rimning at a speed of 2000 r.p.m. and then when 
it was stationary. When weak coal gas-air mix- 
tures were experimented with the running fan 
produced a greater rate of cooling after explosion. 
as was shown both by the rate of fall of pressure 
and also by the rate of rise of temperature of the 
copper strip. In the case of strong mixtures, on 
| the other hand, the running fan made no appreciable 
difference in the rate of cooling. This will be clearly 
seen from an inspection of the curves in Fig. 3. 
| which summarise the strong mixture experiments. 
| Hopkinson inferred from these experiments that 


an inflammable gaseous mixture contained in a | him, took continuous pressure records during the|in the strong mixtures (which developed high 
glass tube after having been ignited by a spark | explosion, and subsequent cooling, of inflammable | temperatures after explosion) the cooling after 


centrally placed in the top end cover. Perhaps | 
the most noticeable feature of the photographs is | 
the shape which develops in the central portion of | 


the flame front after combustion has been pro- | 


ceeding for a little time. One is reminded of the | 


mixtures contained in a closed vessel. The 
pressure curves for weak mixtures invariably 
crossed those for strong mixtures at some 
stage during cooling. This is illustrated by the 
pressure curves in Fig. 2, which were taken in 


‘explosion was overwhelmingly due to radiation 
‘from the hot gases, as this would be unaffected 
| by the increased turbulence due to the running 
fan. Separate measurements of the heat loss 
due to radiation and to turbulence under con- 















































































































































2800-16 4 

2400 1+1:4—P* — 12 

i oS 

100} FP ! — yn : 

| 10% 200011248 a 10 g 

= Strong Mixture e 3 “at s 

5 80 & el 9 EOS as 
3 S 16001707 § 7 gs 
. i si 3 é ft p+} 
2 P= © 1200L-8f & 688 

3 | f Weak Mixture —————— ‘ § La R 

<= s < a 

»” 7  800}6F-S S 45 

é J 5 = C’ > 

20 7 = 4001f-s ne 23 

bial 
% 02 03 04 05 oc? 07 02 03 04 0% 
Time After Pressure Begins to Rise Secs. & “The Encinger” Time After Pressure Begins to Rise Secs. 


FIG. 2 


FIG. 4 


inner cone of a Bunsen flame, and clearly a stream | the same vessel after the explosions of strong and | ditions similar to those in Hopkinson’s experi- 


of unburnt mixture must be rising fairly rapidly | 


weak coal gas-air mixtures. 


Clerk, in private | 


conversation, frequently referred to this crossing 


up the centre of the tube. This necessarily involves | 
The cooling 


motion of the unburnt gases down the sides of the | during cooling as being very curious. 


tube, which, owing to skin friction, causes eddying | of the products of the stronger mixtures should | 


motion. The general and eddying motion set up| seemingly have taken place more slowly than 
during combustion will, of course, persist after | that of those of the weaker mixtures on account 
combustion. The inflammable mixture intro-| of their greater heat capacity. A possible solu- 
duced into the tube consisted of 9-1 per cent. | tion was that owing to the larger amount of CO, 
/and H,O in the products of the stronger mixtures 
| the loss by radiation from the hot gases to the vessel 





* THE ENGINEER, December 31st, 1937, p. 733. 
t Fuel, Vol. VII, No. 11, p. 505. 


ments have, however, shown that this cannot be 
the correct explanation, for the loss of heat due to 
radiation from the hot gases is considerably less 
than that due to their turbulent motion.§ It 
| would therefore appear that the turbulence of the 
hot gases after explosion of the strong mixtures 
must have been just as great when the fan was 
not running as when it was running. The explana- 


t Proc. Roy, Soc. A Vol. 77 (1906), p. 388. 
§ Proc. I. Mech, E., 1924, p. 763. 
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tion would therefore appear to be that the 
turbulence set up by the running fan was in- 
significant in comparison with the combustion 
turbulence set up by the strong mixture explosion. 

A third set of experiments may be referred to in 
that at the time that they were made no ex- 
planation of the results could be given. A highly 
polished silver grid mounted upon a linoleum 
backing was placed upon the interior surface of a 
closed vessel.|| Arrangements were made to 
record continuously the rise in temperature of the 
silver grid and at the same time the pressure in the 
vessel when a strong mixture of coal gas and air 
introduced into it was exploded. From the rise of 
the temperature in the silver grid expressed as a 
function of time the total heat received by the 
silver grid (including that which had passed into 
the backing) could be calculated, and from the 
pressure the mean gas temperature after explosion 
could be inferred. The heat loss to the silver grid 
per square cm. of its surface and the mean gas 
temperature after the explosion of a 15 per cent. 
mixture of pre-war Cambridge coal gas and air 
are shown in Fig. 4 plotted against time from 
the beginning of the rise of pressure after the 
initiating of the explosion. The curve C shows 
the rate of reception of heat by the silver grid 
which, as the polished silver grid reflected 98 per 
cent. of the radiation falling upon it, was almost 
wholly due to conduction from the hot gases. 
From the rate of heat reception and the mean gas 
temperature curves the curve in Fig. 5 has been 
obtained. This shows the rate of heat loss to the 
silver grid by conduction plotted against mean gas 
temperatures. Seemingly extraordinary conclu- 
sions resulted from an examination of this curve. 
At the highest gas temperatures, that is imme- 


diately after explosion, the rate of heat loss by 
conduction varies as the fifth power of the tem- 
perature difference between the hot gases and 
silver grid, (T,—T,)5; at little time later, when the 
mean gas temperatures had fallen to 1800 deg. 
Cent., as (T,—T,)¢ still later; when the temperature 
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had fallen to 1500 deg. Cent., as (T,-T,)?; and 
eventually as (T,—T,) simply. 

The form of this curve becomes readily intelli- 
gible when combustion turbulence is taken into 
consideration. The heat loss by conduction 
depends not only upon the temperature differences 
| between the hot gases and the silver grid but also 
| upon turbulence, and turbulence, in the absence 
|of a continuous exciting cause, decreases with 
| time. 











Net Sectional Area of 
Members 


By J. D. W. BALL, A.M. Inst. C.E. 


HE British Standard Specification No. 153 
for Girder Bridges defines the effective net 
sectional area of all tension members as the least 
that can be determined from any plane or planes 
cutting each component plate or section either 
perpendicularly to its axis, diagonally, or following 
a zig-zag line through adjacent rivet holes, after 
deducting in each case the cross sectional area of 
the plate or section cut out by the intersecting 
rivet holes, and including only four-fifths of any 
portion of the net sectional area which is measured 
along a diagonal plane. The minimum value is 
to be that obtained by assuming all the holes on a 
diagonal or zig-zag plane to be in one perpendicular | 
plane. Although this is an extremely simple 
and straightforward specification, it involves a 
great deal of calculation in design work in examining 
different groups of rivets, which can be avoided by 
the use of suitable tables. 
Fig. 1 shows in full lines two adjacent staggered 
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rivet holes, the gauge between longitudinal lines 
of rivets being denoted by G or md, and the pitch 
of uniformly spaced rivets by p or nd, where d is 
the diameter of the rivet hole, and m and » are 
numerical factors. In accordance with the specifi- 
cation, the minimum net width of section between 
these two lines of rivets will be obtained by 
assuming the two holes to be in one perpendicular 
plane, AB, and this minimum net width C D 
is equal to G—d or md—d=d (m—1). In Fig. 1, 
CD has been divided into four equal parts and 








\| Phil, Mag., Vol. XL (1920) p. 319. 





Tension 


prolonged to E and F, D E being equal to one of 
these parts and E F equal to 4d. With centre A, 
circular arcs are drawn through E and F, and the 
centre of the second rivet is located at J, the inter- 
section of the latter arc with the line of rivets. 
GH is therefore equal to C E, and four-fifths of 
GH is equal to C D. With the rivet holes in the 
positions indicated by the full lines, the effective 


net sectional area is equal to the minimum 
value. If the half pitch BJ is denoted by }p or 
ind :— 


1p2?={1} (G—d)+d}2—G2 
=(1}G—}d)2—G2 
= 1%G2—8G d+ 4a? 
= (9 G—d) (G—d) 
“. p=(9 G—d)' (G—d)! 
or nd=4(9md—d)' (md—d)! 
and n=43(9m—1)! (m—1)! 

With uniform staggered riveting of any pitch 
less than p, the effective net width of section will 
in all cases be equal to this minimum value of 
G—d. 

If the pitch is increased beyond this value of p, 
the effective net width of section will also increase, 
but, in accordance with the specification, values 
which exceed that determined from a plane per- 
pendicular to the axis, which can intersect only 
one of these rivet holes will not apply. The 
maximum width of section is therefore equal to 
CB or G—3d, as indicated in Fig. 2. In this 
figure, C B is divided into four equal parts and 
prolonged to E and F so that B E is equal to one 
of these parts. As before E Fisequal to 4d. With 
centre A, circular ares are drawn through E and F, 
and therefore four-fifths of GH is equal to C B, 
which represents the maximum width of section. 
If the half pitch B J is denoted by 4p or 4nd :— 


tp?=(1(G— 44) +4}2—G? 
=(1}G-+§a)2—@2 
=G?+HGd+ dd? 
=¢4(6G +d) (6G +9) 

“. p=}(6G-+d)! (6G-+9d) 

or n=4(6m -+-1)* (6m--9)! 


With staggered riveting of pitch greater than 
this value of p, the effective net sectional area 
will be obtained from a plane, through one of the 
rivet holes, perpendicular to the axis. 

It will be noted that the minimum and maximum 


critical values of rivet pitch are functions of the 
distance between the lines of rivets and of the 
diameter of the rivet holes. Numerical values 
of these variables are given in Table I for gauges 






































TaBLe I.—M: and Mini Rivet Pitches corresponding 
to Mini; and Mazi Net Widths of Section 
(AU values expressed in inches) 
| 
Min tiin. dia. }fin. dia. lyin. dia. 
Gauge or rivet hole rivet hole rivet hole 
between} Max. f 
lines of | Width Net Net Net 
Rivets | of Sec- | width | Rivet | width| Rivet | width | Rivet 
tion | of Sec-| Pitch |ofSec-| Pitch | of Sec-| Pitch 
tion | tion tion 
Tae UES! 25 at 
21 | Min. 1-44 | 2-64 | 1-31 | 2-524 1-19 | 2-39* 
| Max. 1:85 | 4:30 | 1-78 | 4-44 | 1-72 | 4-58 
24 | Min. 1-69 | 3-02 | 1-56 | 2-90 1-44 | 2-77* 
Max 2-10 4-70 2-03 | 4-82 | 1-97 | 4:95 
| | 
23 Min. 1-94 36 -81 | 3-28 | 1-69 | 3-15 
Max. | 2-35 | 5-07 | 2-28 | 5-21 | 2-22 | 5:35 
| | 
3 Min. | 2-19 | 3-78 | 2-06 | 3-67 | 1-94 | 3-55 
Max. 2-60 | 5-45 | 2-53 | 5-59 | 2-47 | 6-72 
} | 
31 | Min. | 2-44 | 4-16 | 2-31 | 4-05 | 2-19 | 3-39 
| Max. | 2-85 | 5-83 | 2-78 | 5-98 | 2-72 | 6-11 
33 | Min. | 2-69 | 4-54 | 2-56 | 4-42 | 2-44 | 4-31 
| Max. | 3-10 | 6-22 | 3-03 | 637 | 2-97 | 6-50 
} | | 
33 Min 2-94 | 4-92 | 2-81 | 4-80 | 2-69 | 4-68 
Max 3-35 | 6-60 | 3-28 | 6-73 | 3-22 | 6-87 
| | 
4 | Min 19 | 5-29 | 3-06 | 5-18 | 2-94 | 5-05 
Max 3-60 6-96 | 3-53 | 7-1 | 3-47 | 7-25 
4} Min. S440) 5-67 I 56 | 3-19 44 
Max 3°85 7:34 | 3-78 |°7-50 | 3-72 | 7-63 
| 
44 | Min. | 3-69 | 6-06 | 3-56 | 5-94 | 3-44 | 5-83 
| Max. 4:10 | 7:72 4-03 | 7-88 | 3-97 | 8-00 
| 








* In accordance with Clause 26, Part IV, of B.S.S., No. 153, 
the minimum distance between centres of rivets shall be not less 
than three times the diameter of the rivet, and this condition 
will exclude some of the minimum values in the above table, and 
in Tables III and IV. ° 
increasing by fin. from 2}in. to 4}in. and for 
13in., 13in., and 1,,in. diameter rivet holes, 
corresponding to 3in., Zin., and lin. diameter rivets 
respectively. For example, when the lines of 
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rivets are 3in. apart and jin. diameter rivets are 
used, the minimum width of section applies to 


_| pitches of 3-67in. and under, and the maximum 


width of section applies to pitches of 5-59in. and 
over. 
Between these critical values the net effective 
width of section increases with the pitch of the 
Taste II.—Net Width of Section (Inches) 

}in. diameter rivet hole 





Pitch 
of | 

rivets (——— — — ———— - ——. —— —— —— --—_ — 
in | | | 

inches | 2) | 2? | 3 | 3b] 33] 32) 4 


| Fad | | 


Gauge between lines of rivets in inches. 
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rivets, and numerical values of these widths are 
given in Tables II, II, and IV. Throughout 
the upper blank portions, the minimum width of 





effective widths of section and the corresponding 





section, given at the head of each column applies. 
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Throughout the lower blank portions, the maximum 
width of section, given at the foot of each column, 
must be used. In cases where the pitch changes or 
is irregular, the tables can still be used, substi- 
tuting for the pitch twice the lead of the staggered 
rivet under consideration. For edge distances 


TaBLE III.—Net Width of Section (Inches) 
thin. diameter rivet hole 









































Pitch | Gauge between lines of rivets in inches 
of | 
nets j ' | 
in | | | | | 
inches | 24 | 2% | 28 | 3 | 98 | 99) 38] 4 4} | 43 
SE RAE CUE BSE Gas Gs ee SE ee BS 
4 | 1a see oe ee ea 
2} | 1-36) 1-56/ | 7k ae 
S jie ot ft | | Pe 
3} | 1-46] 1-63} 1-81} Soe: Dake 
31 | 1-53| 1-69] 1-86| 2-06; | | | 
33 1-59} 1-75} 1-91) 2-08 | 
4 | 1-65} 1-81] 1-97} 2-13}2-31) | 
4} 1-72} 1-87] 2-03] 2-19] 2-35) 2-56) 
43 1-78} 1-94] 2-09} 2-25] 2-41) 2-58 
4} | 2-01} 2-15] 2-31 | 2-47) 2-63) 2-81 
5 | 2-03) 2-22] 2-38} 2-53) 2-69) 2-86) 3-06 
54 2-28 | 2-44} 2-59) 2-75) 2-91) 3-07 | 
54 | 2-50| 2-66] 2-81) 2-97) 3-13) 3-31| 
53 | | 2-53 | 2-72) 2-87| 3-03) 3-19] 3-35| 3-56 
6 2-78) 2-94) 3-09) 3-25] 3-41) 3-58 
6} | | 3-00) 3-15) 3-31] 3-47) 3-63 
6} | 3-03) 3-22) 3-37| 3-53] 3-69 
6} | | 3-28) 3-43) 3-59) 3-75 
7 3-50) 3-66) 3-81 
74 ae 3-53} 3-72) 3-87 
74 | 3-78) 3-94 
73 =e ee oy | | 4-00 
8 | | | | | 08 





the maximum value, corresponding to a gauge 
equal to the edge distance, will apply. These 
tules can best be illustrated by considering an 
actual case of the 36in. by 3in. plate shown in 
Fig. 3, with 9 lines of staggered lin. diameter 
rivets at 5in. pitch. All the values required can 
be read from Table IV. The net width corres- 
ponding to the edge distance of 3in. is equal to the 
TaBLE IV.—Net Width of Section (Inches) 
lyin. diameter rivet hole 






































Pitch Gauge between lines of rivets in inches 
of 

rivets |_—— —— EG WREST sDeae UGS ice 
in } | | | | | | 

inches | 2} | 2} | 23; 3 | 3$| 33 | 33] 4 | 43/ 43 

————_|— ‘ie Sa eis 0H Gis Ge: 
2} 1-19 Te ED Se. ee 
24 | 1-21] | | = Bete 
23 1-26} 1-44] ap ine 
3 1-31| 1-49] 1-69] | 
3} | 1-37) 1-54] 1-70 eo | 
34 1-43) 1-59} 1-76| 1-94 | | 
33 1-49| 1-65) 1-82] 1-98)2-19 = | | 
4 1-55| 1-71 1-88] 2-03} 2-21 | 
4} | 1-62] 1-78] 1-94] 2-09| 2-26) 2-44 ee 
4} | 1-70) 1-84] 2-00] 2-15] 2-31/2-48) 2-69, | | 
4} | 1-72| 1-91| 2-06] 2-21 | 2-37) 2-54) 2-70 
5 | 1-97| 2-13] 2-28] 2-43) 2-59) 2-76) 2-94 
5} | 2-19) 2-34] 2-50) 2-65 2-81) 2-98) 3-19 
53 | 2-22| 2-41 | 2-56| 2-71] 2-87| 3-03) 3-20 
53 2-47 | 2-62) 2-78} 2-93] 3-09) 3-26) 3-44 
6 2-69) 2-84) 2-99) 3-15] 3-31] 3-48 
6} | 2-72| 2-90) 3-06} 3-21| 3-37) 3-53 
6} | | | 2-97] 3-12) 3-27] 3-43) 3-59 
63 3-18] 3-34) 3-50) 3-65 
7 3-22} 3-41) 3-56) 3-71 
73 | | | | 8-47] 3-62) 3-78 
73 meee ae 
73 | } 3-72) 3-90 
8 iv | 3-97 

| | 
maximum width for this gauge or 2-47in. The 


net width corresponding to a gauge of 3in. and a 
pitch of 5in. is 2-28in. The net width corres- 
ponding to a gauge of 4in. and a pitch of 5in. is the 


wees 36%x 374" plate 
K od  & eS. 4’ 4” 4’ : 4” 4’ ; 
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minimum value of 2-94in. The total effective 
net width of the plate is therefore as follows :— 


2 edge distances of 3in. and 2-47in.= 4-94in. 
2 of 3in. gauge and 2-28in. = 4°56in. 
6 of 4in. gauge and 2-94in. =17-64in. 

27-14in. 


Nett effective sectional area 
=27-14 x }=20-35 square inches. 

In the case of a 6in. by 6in. by fin. angle with 
gin. diameter staggered rivets at 4in. pitch, the 
effective net sectional area can be obtained by 
assuming the angle to be opened out to an equi- 
valent plate 11}in. wide with edge distances of 
ljin., two gauge widths of 2}in., and a central 
gauge width of 4in. Reading partial widths from 





Table III, the effective net sectional width is 
made up as follows :— 





2 edge distances of (1}—-47) =2-06in. 
2 of 2}in. gauge and 1-65in. =3-30in. 
1 of 4in. gauge and 3-06 =3-06in. 

8-42in. 


Effective net sectional area = 8-42 x 44-21 square 
inches. 
The use of these tables will save the repetition 


—|of laborious calculations in preparing designs, 


and avoid the risk of error, as individual mistakes 
in compiling the series of figures which make up 
the tables are at once apparent. 
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Oil-Hydraulic Shunting Locomotive 


One of the latest developments in the 
numerous American designs of oil-engine and oil- 
electric locomotives for shunting purposes is a 70-ton 
oil-hydraulic machine, having six wheels, all coupled, 
and driven from connecting rods on a jack-shaft. 
The engine, rated at 400 H.P. at 900 revolutions, 
is of the four-cycle type, single acting, and has six 
cylinders 9in. by 12in. The cylinders have liners of a 
special cast iron, and cooling water is circulated 
between the cylinders and liners. With the engine 
at the forward end, its crank axle is connected to the 
hydraulic torque converter, which consists essentially 
of: (1) a centrifugal pump with impeller driven 
by the engine fily-wheel ; (2) a turbine on the driving 
shaft; and (3) a torque increase device, having 
stationary reaction vanes attached to the converter 
housing. Power transmission through the converter 
varies with engine speed and depends upon the 
velocity of the oil through the blading. Beyond the 
converter is the gear-box, of the selective two-speed 
type, with a gear ratio of 1 to 24. It consists of 
two identical pinions and gear wheels with their 
positions reversed. The hydraulic clutch consists 
of plates with annular grooves of V-section, which 
match pistons in a drum on the shaft. To engage 
the clutch, pressure is applied to the pistons by oil 
from a high-speed pump coupled to the converter 
pump. Beyond the gear-box, and at the rear of the 
machine, is the reversing transmission to give the 
necessary speed reductions. It has two _ spiral- 
bevel pinions riding on the main shaft, which has a 
clutch for engaging one or other of the pinions. 
These pinions drive through a larger spiral-bevel 
gear to a herring-bone gear on the jack shaft, from 
which connecting rods drive the rear axle of the loco- 
motive. In trials, the locomotive -would start, 
accelerate, halt, hold its train, and restart with a 
load of 300 tons on a gradient of 1 in 20. 


Large-Scale Water Filtration 


Although the city of Chicago has been very 
enterprising in the development of its sewage disposal 
systems it has been backward in providing for the 
safety of its domestic water supply by filtration. 
This is due partly to its enormous per capita consump- 
tion and waste in the absence of metering, a common 
idea among people and officials being that with 
Lake Michigan as a supply no metering is required. 
This argument omits consideration of the cost of 
intake tunnels, pumps, mains, &c. to handle water, a 
large proportion of which goes to waste. However, a 
beginning has been made at last on a first filtration 
plant, having a capacity of 320 million gallons daily 
at a rate of 125 million gallons daily per acre. It 
will serve three of the pumping stations which supply 
a population of 1,387,000, or nearly 40 per cent. of 
the city’s total population. The daily filtration rate 
will average 24 and 3 gallons per minute per square 
foot in winter and summer respectively, with a mixing 
time of 30 minutes, and a settlement period of four 
hours. The site is on made land formed by filling 
an area of the lake, about 1000 by 1500ft., this area 
being enclosed by a steel cofferdam and protected 
by a rubble stone breakwater 2500ft. long. Raw 
water from an existing intake shaft in the lake will be 
delivered to the plant through a tunnel I16ft. in 
diameter, while a similar tunnel will connect with 
existing tunnels leading to the three pumping stations. 
The east end of the main building -will contain the 
intake and screen chamber, chemical mixing basin, 
flocculating basins and settling basins. In the 
western end will be 80 filter beds in units of 20, 
followed by the clear-water reservoir. Each bed is 
54ft. by 26ft., with water 8ft. deep over the sand. Each 
group also has its own clear-water well, from which 
water is pumped through meters to the reservoir, 
beyond which it goes to the delivery tunnels extend- 
ing to the pumping stations. 


Locomotive Boiler Conference 


Apprentice training was one of the subjects 
of discussion at the annual meeting of the American 
Railway Boiler Makers’ Association. It was shown 
that labour standards must safeguard the welfare of 
apprentices, and must be embodied in contracts with 
them. An apprentice should be 16 to 21 years of age, 
and the agreement with him should provide for 
4000 hours of continuous employment and 144 hours 





of supplementary training, such as mechanics, 
mechanical drawing, and geometry. Shop work 
should include thorough instruction in welding. One 
railroad provides for four years’ service with 290 days 
of eight hours in each year. Effective water circula- 
tion in boilers depends largely upon the boiler check 
valve position, feed-water temperature, firing practice, 
and the position of devices in the firebox. Many 
troubles are due to the entrance of feed water at low 
temperatures. Tubes should be well spaced, and 
should leave ample space next to the side sheets. 
Foundation rings should be 7}in. wide, instead of the 
conventional 54in., and superheater tubes should be 
at least 4in. in diameter. There have been no 
troubles with the twelve water-tube boilers on 
engines of the Baltimore and Ohio Railroad, which 
have run some 4 million miles since they were built. 
Rapid circulation is one cause of the satisfactory 
performance. Water treatment is important, but 
the plants must be in charge of trained technical men 
if the best results are to be obtained. In firing, the 
coal should be well scattered, whether by hand or 
mechanical stokers. Long combustion chambers 
are effective in reducing troubles with the tubes. 
In welded tanks, alloy steels have not been satisfactory 
for the side and end plates, as they get distorted and 
give a bad appearance to the tenders. They are 
used, however, for interior plating. Welding reduces 
the weight of a tank by about 20 per cent. 


Economies of Wide-Strip Steel 


Development of the continuous wide-strip 
rolling-mill as a major advance in the American iron 
and steel industry during the past few years is shown 
to have important economic influences. An improved 
product of high quality at reduced price has enabled 
manufacturers using steel to make marked savings 
in the cost of fabrication of their goods. As a 
result these manufacturers make their products of 
better quality and lower price without reducing 
employment or wages. Rapid development did not 
begin till about 1925, when continuous mills produced 
181,000 tons out of a total of 6,780,000 tons of plate, 
sheet, and strip steel. There are now 28 continuous, 
hot, wide-strip mills in service, with rolls 24 to 
100in. wide, and having an aggregate capacity of 
more than 15 million long tons per year. The 
steel slab passes through a long train of successive 
roll stands, its speed and length increasing as its 
section is reduced. The strip finally passes at 20 
m.p.h. over a roller table to a coiler which winds 
it and delivers the coil to a conveyor. It may be 
further reduced in section by rolling cold in a con- 
tinuous mill, having been first uncoiled, pickled, 
cleaned, oiled, and recoiled. Steel strip is rolled 
hot to a thickness of only 0-05in., and cold to 0-Olin., 
but thickness has to increase with width. With 
increased production there has come a wider field of 
application ; automobiles, railroad cars, streamlined 
trains, ships, &c., down to refrigerators, gas and 
electric stoves, metal cabinets, washing machines, 
and steel furniture. One of the latest applications, 
which is as yet only in its infancy stage, is for houses 
constructed principally of steel. Stock for auto- 
mobile bumpers 39in. by 80in. and 0-0375in. thick has 
been reduced in cost from 25s. per 100 Ib. in 1925 to 
13s. in 1938. While the amount of labour has 
decreased, the number of employees has increased 
on account of the greater output. 


American Oil Discoveries 

Discoveries of new oil fields in [Illinois 
began early in 1937 and have continued until the 
present time. They have added to the crude oil 
reserves of the United States about 500 million 
barrels, and have produced already 63 million 
barrels, while the daily product has reached a peak of 
300,000 barrels. New fields are still being discovered, 
at depths of some 2500ft., while with deeper production 
further increase in the country’s reserves appear 
certain, although it is too early to predict. the size 
of the pools. Illinois has no legislative restrictions 
as to the spacing of wells or their production, and as 
most of the new resources are at shallow depths of 
1200 to 3000ft., prospect drilling has increased 
rapidly, there being now about 3900 new producing 
wells, of which 2400 were drilled in 1939. About 
350 drilling plants are at work, with about sixty 
wells each week. In the absence of restrictions and 
control, production practices have been wasteful, 
many producers desiring to produce as much as 
possible in the least possible time, regardless of a 
decline in prices. It is estimated that up to the end of 
1940 a daily production of 300,000 barrels may be 
maintained, but at the cost of waste and uneconomic 
development, so that when a decline in production 
sets in the new facilities will be over-expanded. 
Under proper conservation control a production of 
175,000 to 200,000 barrels daily might continue for 
five to ten years before the inevitable gradual decline 
begins. It is urged that the spacing of wells should 
be one well to 10 or 20 acres, with 10 acres as a 
minimum. In the usual primary stages of over- 
production the output is handled mainly by rail- 
roads and motor lorries, but as conditions become 
stabilised the shipments will be largely by pipe lines. 
This uncontrolled production is a menace to the entire 
oil industry, and it is hoped to secure adequate 
conservation legislation in Illinois, following the 
example of many other States. 
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Motor Transport* 
By E. C. OTTAWAY, A.M.I.Mech.E.t 
(Continued from page 238, March 8th, 1940) 


Engines.—The high cost of fuel, in conjunction 
with the limitation upon vehicle weight and size, has 
resulted in a tendency towards the use of small 
cylinder capacity, and for the larger vehicles has 
stimulated the development of the compression- 
ignition engine, The limitations on vehicle length 
have also exerted their influence, and have necessitated 
the provision of engines suitable for forward control 
with the auxiliaries mounted wholly on the near side. 

Maximum brake horse-power varies from 80 to 
115 for single-deck vehicles accommodating from 
30 to 34 passengers, and from 105 to 120 brake 
horse-power for double-deck vehicles accommo- 
dating from 48 to 60 passengers. Most of these buses 
weigh the maximum permitted by the regulations 
and thus have a power ratio of from 8-9 to 12-2 
B.H.P. per ton (2240 Ib.) for single-deck chassis and 
from 10 to 11-4 B.H.P. per ton for double-deck 
chassis. In the case of goods-carrying vehicles the 
range is more varied on account of the greater 
diversity of pay load capacities. 

A comparison of vehicle performance based on 
maximum horse-power is apt to be misleading, 


mileage is accomplished, this figure depending upon 
the size of vehicle and type of duty. 

The production of engines of this type that should 
be equal in performance, weight, and space to the 
petrol engine has led to the use of more highly 
stressed parts and more heavily loaded bearing areas. 
The leading dimensions and particulars of the three 
principal types of British compression-ignition 
engine, together with those of a typical petrol engine 
intended for the same duty are given in Table II, It 
will be seen that the compression-ignition engine is 
from 180 lb. to 600 lb. heavier than the petrol engine, 
equivalent to an increase in weight of at least 2 lb. 
per horse-power. The increase of bearing loading 
led to considerable trouble at first. This has now been 
entirely overcome by the use of leaded bronze and 
similar bearing metals, in conjunction with hardened 
crankshafts. Experience has shown that bearing 
metals of this type are essential for the big ends, but 
that whitemetal may be used for the main bearings 
in conjunction with hardened journals, and provided 
that scrupulous care is taken in the manufacture and 
casting of the Babbitt metal, the centrifugal casting 
method has been found preferable. Various methods 
of hardening have been used for crankshafts. One 
manufacturer has used case hardening extensively 
for some time, but is now superseding this method 





by nitriding, largely because of the difficulties in cold 


Taste IIl.—Engine Statistics. 


The compression-ignition engine may broadly be 
divided into two distinct types, the open-chamber 
or direct-injection type, and the antechamber or 
indirect type. The former design has a higher thermal 
efficiency and better specific fuel consumption, and 
for this reason alone is in the ascendancy. Compara- 
tive operating statistics show an improvement in 
fuel consumption over the petrol engine of 90 per 
cent. for the direct type and 80 per cent. for the in- 
direct. A comparison of performance on the basis 
of brake horse-power is in favour of the indirect 
type, partly because of its ability to operate at a 
higher rate of revolution, and partly because it can 
use a greater amount of fuel within a fixed limit of 
exhaust smoke emission. The determination of out- 
put must always be related to an acceptable exhaust 
standard. 

The principal types of cylinder head and com- 
bustion chamber in use by the more important 
British manufacturers are shown in Fig. 5, and the 
respective fuel consumptions, brake mean effective 
pressures, and brake horse-power in Fig. 6. In the 
earlier stages of development of the compression- 
ignition engine for road transport, difficulties were 
met with the open-chamber design in regard to 
nozzle maintenance, exhaust smoke, and oil dilution, 
and the indirect type was favoured in most cases for 
urban transport because of the necessity of maintain- 
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however, since the gear ratio used is more depen- 
dent, particularly in the case of public service 
vehicles, upon the maximum torque available be- 
tween 800 and 1200 r.p.m., rather than upon the 
maximum horse-power at high engine revolution 
speed. In this respect the engine of large cylinder 
capacity has an undoubted advantage. 

The general trend of petrol engine design in recent 
years has been towards the use of higher compression 
ratios, and, as a result of improvement in engine 
mounting, a return to the four-cylinder type for the 
smaller sizes. Both changes give an improved specific 
fuel consumption. Of the goods vehicles represented 
in Fig. 4 (ante) with less than 22,400 lb. pay load 
capacity, 52 per cent. have four-cylinder engines, 
whereas in the case of the larger vehicles, 30 per cent. 
have four-cylinder engines, 16 per cent. have five- 
cylinder engines, and 54 per cent. six-cylinder engines. 

The outstanding development is undoubtedly the 
rapid growth of the compression-ignition engine. 
Interest in this type of engine commenced in 1928 
with the introduction of a number of Mercedes Benz 
vehicles and engines of German origin. Simultane- 
ously, a number of goods vehicles were converted to 
use engines manufactured by Messrs. Norris, Henty, 
and Gardners. It was thought, at this time, that the 
weight, low speed, and noisy running of the oil 
engine would confine its use to goods-carrying 
vehicles. The extent to which this prophecy has 
proved wrong may be gauged by the fact that by 
1934, 4317 goods vehicles and 2397 passenger- 
carrying vehicles were equipped with oil engines, 
and that in 1937 these figures had increased to 7107 
and 12,997 respectively. 

It has been found that the cost of the oil engine, 
together with the auxiliary equipment, is approxi- 
mately £175 ($875) greater than that of the petrol 
engine it displaces. A proportion of this amount is 
undoubtedly due to the heavy development charges 
which the manufacturers have been forced to incur 
during the past few years. This increased cost, 
coupled with the higher maintenance charges, 
renders its use uneconomic unless a certain minimum 
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straightening associated with the former process. In 
other instances the electrically hardened shaft has 
been found satisfactory. From the standpoint of the 
maintenance engineer a form of hardening giving a 
relatively deep case, to permit of periodic regrinding 
of the journals, is advisable. Unless some such 
method is adopted, it is essential that the rate of 
wear, and the tendency to ovality, should be negli- 
gible, otherwise a considerable increase in mainten- 
ance expenses will be incurred. 

In spite of difficulties of this nature the reliability 
of the oil engine has been found to be superior to 
that of the petrol engine. The London Passenger 
Transport Board, with 3567 oil engines and 2494 
petrol engines in use, has about 20 per cent. fewer 
road failures with the former. An analysis of the 
causes of failures accords exactly with what would 
be anticipated from an examination of the two types 
of engine. The features which render the oil engine 
more reliable are as follows :— 

(1) Fuel injection and vacuum (or pressure) supply 
are far less liable to small defects or mal- 
adjustment than the carburation and ignition 
system of the petrol engines. Failures and 
delays with oil engines due to causes of this 
nature amount to only 32 per cent. of those 
for petrol engines. 

(2) The reduced temperature of the exhaust gases 
resulting from more efficient use of the fuel 
favourably affects valve life and also reduces 
deficiencies in the exhaust system. 

(3) There is a complete absence of “ kicking ” 
when starting the engine and less likelihood 
of engine stalling, which prevents damage to 
the starter motor; the use of 24-volt electrical 
equipment also favours satisfactory starting. 

The features which render the oil engine less 
reliable are as follows :— 

(1) Higher stressing of many mechanical com- 
ponents, due to higher pressures, results in 
more failures of bearings, pistons, crank- 
shafts, timing, &c. 

(2) Increased vibration in the earlier designs of oil 
engine (steadily being reduced as design 
advances) results in greater damage to such 
parts as radiator, water pipes, fuel pipes, and 
throttle connections. 


ing a clean exhaust within the congested streets of 
town and city. The more recent developments with 
the direct-injection type, however, have overcome 
these disabilities and the use of this design is be- 
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Fig. 5—Types of Combustion Chambers 
coming general. The improvement which has now 


been effected in bearing life has had the effect of 
rendering lubricating oil consumption the limiting 





factor in engine life, since the engine must be re- 





254 


GINEER 


THE EN 





Marcu 15, 1940 











moved for overhaul when the consumption reaches an 
amount that is sufficient to produce an objectionable 
exhaust gas. It is rare that the overhaul of an 
engine is warranted by the cost of the lubricating oil 
consumed. 

It has been found that the direct or open-chamber 
engine has a considerable advantage in lubricating oil 
consumption. The effect of the combustion charac- 
teristics on lubricating oil consumption was first 
drawn to the author's attention by service experience. 
It became clear that lubricating oil consumption was 
no problem in the case of the direct-injection engine, 
provided that full advantage was taken of available 
knowledge in the choice of materials for the cylinder 
bore and the design of piston. In the indirect type 
the problem is very real, and cannot be solved by the 
many known expedients. The lubricating oil con- 
sumption of an engine of good mechanical design 
working on the direct-injection principle was 6700 
miles per gallon when new and 1000 miles per gallon 
after 30,000 miles of service ; when working on the 
indirect principle the consumption was 536 miles 
per gallon when new and 200 miles per gallon after 
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Fig. 6—Performance Data of Oil Engines with Combustion 
Chambers as shown in Fig. 5 


30,000 miles. The only alterations to the engine were 
the changes in cylinder head and piston crown 
required to alter the combustion characteristics. This 
subject was dealt with fully in a paper contributed 
by the author to the General Discussion on Lubri- 
cation (Ottaway, 1937). 

The suecess of the compression-ignition engine 
has been due in no small measure to the excellent 
development work on the fuel injection equipment. 
Fuel pumps are in the majority of cases of Bosch 
design, manufactured in Great Britain by an asso- 
ciated company. With one important exception, 
the complete assembly, including fuel pump, operat- 
ing camshaft, and minimum-and-maximum-speed 
governor, are embodied in a single unit which may 
be attached to or removed from the engine in a 
similar manner to a magneto or dynamo. The 
general design of the fuel pump has remained un- 
altered for some time, the more recent development 
having been in connection with the governor. Im- 
proved sensitivity of the governor has been effected 
by the use of a vacuum device operated by a throttle 
in the induction pipe. 

Injector design has been directly bound up with 
the type of combustion chamber employed. The 
indirect injection engines using the single-hole pintle 
type nozzle are the easiest to deal with, by reason 
both of their relative insensitivity to poor nozzle 
conditions. and the better non-choking qualities of 
the single-hole pintle nozzle. The direct injection 
engine has presented difficulties in this connection, 
and until recently has been prone to nozzle trouble 
after short mileages. The first important improve- 
ment was the development of the long-needle (some- 
times known as the remote seating) type of injector, 
Fig. 7, which removes the needle valve bearing area 
as far as possible from the heat of combustion. This 
form of injector has been used very satisfactorily in 
connection with the type of combustion chamber 
illustrated at d in Fig. 5. 

A second factor is the careful arrangement of the 
relative areas of the valve needle and of the seating 
in order to obtain a high seating pressure. This 
prevents blow-back, which permits carbon to enter 
the holes and so cause blocking or dribble if it reaches 
the valve seating. 

Third, as applying particularly to the direct in- 
jection engine, the actual construction of the nozzle 
itself has been the object of much research, as a 
result of which two schools of thought have arisen. 
One maintains that the nozzle tip should be small 
and should contain the seating only, the needle valve 
bearing, spring, &c., being held within the injector 
bedy proper; whilst the other contends that the 


nozzle should be lengthened sufficiently to contain 
the whole of the valve assembly (as in the pintle 
type). The former type has advantages, especially 
in manufacture, in that the valve seating and delivery 
hole are far more accessible. On the other hand, the 
nozzle tip has to be located, and any error in location 
results in the valve needle bearing and seating be- 
coming out of line. As far as spring adjustment (to 
vary the valve lifting pressure) is concerned, this 
composite construction can only be effected by means 
of shims. The latter design, although more difficult 
to manufacture owing to the very long distance of the 
seating and other parts from the open end of the 
valve space, has the advantage that the relationships 
of the valve seatings and bearings cannot be varied 
by assembly. The whole of the needle is contained 
within the nozzle casing, and can be withdrawn com- 
plete with it. Adjustment of the spring is easily 
affected by means of a screw, which is preferable to 
the shimming method essential with the composite 
type. 

As a general rule, the pressure required to cause 
the injector to operate has been considerably raised 
during the past few years, and this factor, coupled 
with the improved valve design and careful investi- 
gation into the behaviour of the valve springs, has 
reduced ‘‘dribble’’ and promoted a continuous, as 
distinct from an intermittent, discharge of fuel. This 
has resulted in smoke-free running, and has reduced 
the likelihood of carbon finding its way into the 
nozzle itself. 

The standard of injector design and performance 
has so improved during the past seven or eight years 
that injectors can now be left untouched for long 
mileages. During certain tests carried out recently 
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Fig. 7—Remote Seating Type Injector 


on direct injection engines, distances of upwards 
of 50,000 miles were run without attention to the 
injector. Whilst mileages of this order between 
cleaning are not yet feasible in general practice, it is 
now being found that the previously accepted mile- 
age of 6000 can be extended to 12,000 miles, which 
compares very favourably with the 1000 miles of 
somewhat doubtful operation of the injection system 
which was normally experienced in the earlier days 
of the oil engine. 

Much criticism has justifiably been levelled at the 
compression-ignition engine on the score of noise 
and vibration, and until recently little improvement 
has been effected. A study of the problem indicates 
that considerable variations in noise occur between 
different forms of combustion chamber when run- 
ning on identical fuels. Of the various designs shown 
in Fig. 5, b and ¢ are approximately equal, a fairly 
good, and d by far the quietest. It is clear, however, 
that much imprevement in this respect may be made 
by careful attention to mechanical parts, since a pro- 
portion of the increased noise of the oil engine is due 
to higher pressure, accentuating piston slap, and the 
greater magnitude of the torque variations inducing 
noise in couplings, timing gear, &c. It is also 
essential that the oil engine be carefully mounted on 
rubber, and this has introduced difficulties with 
pipes and engine connections on account of the 
large amplitude of movement which, must be per- 
mitted when idling to prevent the transmission of 
vibration to the chassis frame. 'To overcome these 
difficulties, it is an advantage to mount the fuel feed 
pump, exhauster or compressor, and dynamo, on the 
chassis frame, and to provide an auxiliary drive by 
means of belts or a light carden shaft. 

Some few years ago cylinder wear was considered 
to be the most serious problem with which the 
designer had to contend. At that time rates of 
cylinder wear of the order of 0-00lin. per thousand 
miles were not uncommon in service where frequent 





stopping prevailed. To-day a wear of 0-00lin. 





every 7000 miles can be attained in these circum- 
stances. The researches carried out by C. G. 
Williams, A. M. I. Mech. E., on behalf of the Institu- 
tion of Automobile Engineers have shown corrosion 
to be largely responsible for high rates of wear when 
the engine is cold, The exact proportion of wear 
due to this cause depends on the running conditions, 
and is high where operation is intermittent. Service 
tests have been carried out in order to check the 
research results. Many materials have been tried, 
but it will suffice to deal with those which have a 
direct bearing on the matter. - 

Table ILI shows the rates of wear for three materials, 
the last of which is of an austenitic type, and, in 


TaBLe III,— Wear of Cylinder Materials 





Analyses | 1 | 2 3 

Per cent. | 
Total carbon... ... ... | 3:25 313 | 275 
Combined carbon... ... | 0-65 0-54 | (0-59 
Silicon... ba iuieel 2-05 2-335 | b-73 
Manganese a Oe ser aon Th 0-75 0-69 
Sulphur... ......... | Notover | 0-83 | 0-065 

O12 | 
Phosphorus 0-65 | 1-26 0-707 
| eae 0:37 0-37 | 11-565 
Chromium... ... .... ...| 0-20 0-07 2-635 
Copper ty — — | 4-620 
Rate of cylinder bore wear, | 
0-000316 | 0-000182 


inch per 1000 miles... | 0-000262 | 


accordance with the corrosion theory, gave the 
greatest improvement. 

The author’s experience over a number of years 
indicates that the important item in the analysis of a 
cylinder iron of the non-austenitic type is the phos- 
phorus content. Much rapid cylinder wear in the 
past has undoubtedly been occasioned by the use of 
an iron which is almost lacking in phosphorus, 
although possessing all the virtues in respect of 
machineability and foundry use. 

(T’o be continued) 





Sixty Years Ago 


Toe Tay Bripce Enquiry 


On March 3rd, 1880, the Board of Trade enquiry 
into the Tay Bridge disaster, conducted by | Mr. 
Barlow, Col. Yolland, and Mr. Rothery was brought 
to a conclusion for the time being. In our issue 
of March 12th, we summarised some of the evidence 
submitted by witnesses. A Dundee engineer, sup- 
ported by three other users of the bridge, asserted 
that there was severe oscillation of those girders 
which eventually failed when a train passed across 
them. The trains, it was asserted, ran much faster 
on the northward crossing than on the southward, 
and the oscillation was worse at the higher speed, 
so much so that the Dundee engineer, although a 
season ticket holder, used the bridge only for south- 
ward journeys and made the return trip by ferry- 
boat. Five painters employed on the bridge testified 
to the violent motion produced in the girders by a 
passing train. The motion, they said, was such 
that they had to tie down their paint pots to prevent 
them from being upset. One of these men 
that he had noticed several empty bolt holes in 
the booms of the girders which later collapsed. 
Another painter asserted that he had noticed some 
empty rivet holes and many rivets without heads, 
In some cases the failure of the rivets had allowed 
certain diagonal members of the girders to work loose. 
Another worker on the bridge averred that one of the 
cast iron pier columns was rent from top to bottom 
and had been repaired by means of four bands. Most 
of these witnesses asserted that the horizontal move- 
ment of the bridge induced by a passing train was 
worse than the vertical movement. A moulder from 
the foundry which the builders of the bridge had set 
up at Wormit testified that he had seen some of the 
pier columns leaving the foundry with wall thick- 
nesses of jin. to fin. on one side, and 1}in. to 1jin. on 
the other. He also asserted that certain lugs on the 
columns frequently failed to fill in the moulds, 
and that the practice was to burn them on subse- 
quently. Another moulder from the foundry asserted 
that the Cleveland iron used for casting the columns 
was the worst he had ever seen. He further stated 
that he had seen cracks from Ijin, to I4in, long 
in some of the columns. Men were employed to 
putty them up before the columns were painted. A 
third moulder stated that a supply of cement was 
kept handy to fill up holes in the columns which 
were revealed when they were dressed. An inspector 
from the Wormit foundry stated that his method 
of examination of the columns consisted of tapping 
them with a hammer to detect uneven wall thickness, 
and to probe with his knife any suspicious point 
which suggested a filled blow hole. None of the 
columns was tested hydraulically. Other witnesses 
gave evidence of a similar tendency. Certain others, 
however, such as the foreman of the foundry and 
sundry inspectors and contractor’s engineers, belittled 
or denied the evidence of the workmen. 
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Ratbway ELeEctrRiFication IN Norway.—The com- 
mittee on railway electrification of the Norwegian Govern- 
ment has recommended the electrification of the following 
lines :—Nordagutu—Neslandsvatn, Lillestrom— Swedish 
Frontier, Lillestrom—Hamar, and Neslandsvatn-Kristian- 
sand, 

L.M.S. AprointmentTs.—The directors of the London, 
Midland, and Scottish Railway Company have approved 
the appointments of Mr. W. Paterson, district engineer, 
Inverness, to district engineer, Glasgow (Central 
District), and of Mr. I. R. Frazer, assistant to district 
engineer, Derby (South), to be district engineer, 
Inverness. 

Raitway ELECTRIFICATION IN JAPAN.—It is expected 
that the electrification of the lines between Hachioji and 
Haramachida and Osaka and Sakurajima in Japan will 
be completed by the end of this year. A thirty miles 
long line between Maibara and Tsuruga which is being 
electrified at a cost of over three million yen is expected to 
be ready by the middle of 1942. 


Rattway AccIDENT IN ScoTLaAND.—When a north- 
bound mail train consisting of two passenger coaches and 
four luggage vans was travelling along a steep embankment 
at Redburn, north of Tain, Ross-shire, part of it was 
derailed and plunged down the embankment. None of 
the thirteen passengers was injured, but the permanent 
way was blocked for several hours. 


JAPANESE Raitway AccipeNnt.—On Tuesday, March 
5th, a bridge between two tunnels on the Japanese 
Government Railways, in the Yamagati Prefecture, was 
destroyed by an avalanche. Part of a train emerging 
from one of the tunnels plunged through the gap and 
down into the river bed 75ft. below. According to reports, 
thirty-seven passengers lost their lives. 


RariLway ELecrriFicaTion In HoL_uanp.—According 
to press reports, the Netherlands railways are to continue 
with the electrification of certain lines. The routes con- 
cerned are the Amsterdam—Amersfoort, Hilversum— 
Utrecht, and the Amersfoort—Utrecht, and their electrifi- 
cation is scheduled to be completed by next year. Work 
on the electrification of the Arnham-Nijmegan route is 
expected to be completed within a few months. 


Sicnat Box ror Roap Trarrrc.—A signal box for the 
control of road traffic has been installed by the London, 
Midland, and Scottish Railway Company on an approach 
road to one of its headquarters where a narrow hump- 
backed bridge restricts the road traffic to single line working. 
It comprises an elevated box visible on both sides of the 
bridge and from this box “stop” and “‘ go” discs are 
exhibited. These discs are supplemented by red and 
green lights at night. 


Inp1an State Rattways.—The permanent financial 
committee of the Indian State Railways has agreed to the 
investment programme of about 150 million rupees for the 
financial year 1939-40. From this sum about 50 million 
rupees are provided for the purchase of rolling stock, 
81 million rupees for repairs and improvements 
of the stations and bridges, 8°5 million ru 
for the construction of three secondary lines in the 
Province of Sind, and 0°5 million rupees for the purchase 
of machines for the railway workshops in Parel and 
Ajmer. 


THe WAR AND THE L.M.S.—In a recent issue of the staff 
journal of the London, Midland, and Scottish Railway 
Company, Lord Stamp reviewed the work in connection 
with the war carried out by the company to date. He 
said that at various places on the system the company 
is carrying out, to Government requirements, schemes for 
the improvement of operating facilities in order to cope 
with increased traffic brought about by the war; these 
improvements include additional running loops, sidings, 
signalling equipment, &c. In order to afford alternative 
communication in the event of damage by enemy action, 
and to facilitate the movement of certain war-time traffics, 
new junction lines are being laid at various points. 





Ex.ectric Rattway EXTENsIoNs RouND Lonpon.— 
Replying to a question in the House of Commons recently, 
the Minister of Transport said that most of the tunnelling 
work in connection with the Central London line between 
Liverpool Street and Newbury Park has been completed. 
It was hoped to open the electrified line to traffic as far as 
Loughton, including the section between Mile End and 
Stratford, before the end of the current year. The section 
from Leytonstone to Newbury Park and thencejround the 
Fairlop Loop will probably be opened in the spring of 
1941. These dates, it was pointed out, could not be 
guaranteed under present circumstances. In connection 
with the electrification of the suburban line from Liverpool 
Street to Shenfield certain of the works had m com- 
pleted, but the remainder of the work has been deferred 
for the duration of the war. 


Roap Jornt Fittinc.—In the Road Abstracts, compiled 
by the Department of Scientific and Industrial Research 
and the Ministry of Transport, particulars are given of 
some experiments carried out in the United States on 
bitumen-latex mixtures for sealing joints in concrete road 
surfacings. It was considered desirable that the filler in 
addition to being durable should have a stiff consistence, 
and should adhere firmly to the vertical faces of the 
concrete slabs. All the mixtures tested high 
durability. The mixture eventually selected contained 
68 per cent. slow-curing cut-back bitumen, 30 per cent. 
latex (38 per cent. concentration) and small admixtures 
of paraffin, lime, and a preparation of oleic acid. The 
minor constituents were usually blended in advance. 
In full-scale work the bitumen is heated to 175 deg. Fah. 
and the previously blended admixtures are thoroughly 
incorporated, the temperature being slowly raised mean- 
while to nearly 200 deg. Fah. The latex is then added 
and thoroughly stirred, the temperature being kept as 
nearly as possible constant. The joints are usually filled 
to jin. below the road surface, but in cases where filling 
was continued to surface level little or no extrusion was 
observed. 
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Gas AND Evecrriciry Extensions 1n CovENTRY.— 
At a meeting of the Coventry City Council, approval was 
given to the expenditure of over £227,000 on extensions 
to the carbonising plant at the Foleshill gas works, where 
it is proposed to replace eight beds of horizontal retorts 
by seven beds of vertical retorts. About £43,000 is also 
to be spent on extensions to the plant and mains of the 
electricity undertaking. 

TELEPHONE CABLE INsULATION.—A new type of tele- 
phone cable being made in America has had the number 
of wires in it increased from 3636 to 4242 without its 
outside diameter of 23in. being enlarged. This has been 
made possible by adopting a new process, whereby 
0-003in. is saved on the thickness of the paper insulation 
on each wire, by coating paper pulp on the wires instead 
of wrapping them with paper ribbon. 

New Power SraTIon ror BupaPest.—As it is expected 
that the existing sources of power supply will prove in- 
sufficient for the demand at Budapest, a scheme has been 
prepared for the construction of a new power station with 
a capacity of 90,000 kW. It is proposed that the station 
shall be built in the Matra coalmining area about 60 miles 
from the city, at a cost of about £2,500,000. Low grade 
coal will probably be used, and mining rights over a 
certain area have been acquired. 

ENGINEERING TRADES WAGES 
agreement reac on February 27th, 1940, on the 
Engineering Trades Joint Council for Government 
industrial establishments, an increase of 5s. a week in 
the bonus payable to all adult skilled, semi-skilled, and 
unskilled employees of the War Office, Air Ministry, and 
Ministry of Supply, whose wages are regulated by that 
Council, took effect from the beginning of the pay week 
commencing in the week in which February 19th fell. 

PREVENTING GEAR CorRosion.—A note by Mr. W. E. 
Warner in The Machinist describes how some high speed 
gears were found to be suffering from corrosion which was 
due to electrolysis caused by difference in speed of the 
mating gears. It was not possible to insulate the gears, 
and the remedy of adding a small amount of zinc oxide to 
ordinary gear lubricant was tried. The lubricant was 
melted and rendered highly liquid and then about 5 per 
cent. by weight of zine oxide was well stirred in, and the 
mixture allowed to cool. The gears were then treated 
with the preparation and after a short period of running, 
the faces developed a whitish coating of zinc oxide. 
It gave ample lubrication, and prevented any further 
corrosion. . 

ALuminium Controy.—The Ministry of Supply has 
made arrangements with the British Aluminium Company 
and the Aluminium Company of Canada for substantial 
increases in the output of aluminium in the United Kingdom 
and Canada. In the increase in output is suffi- 
cient to make the total capacity of that country alone 
almost equal to that of Germany. The two companies 
have also undertaken to co-operate with the Ministry of 
Supply in developing any further increases in capacity 
which may be required. The Ministry has also purchased 
the entire output of the British Aluminium Company for 
1940, and of the Aluminium Company of Canada for the 
remainder of 1940, and the whole of 1941, less only that 
required for consumption in Canada and for fulfilling certain 
pre-war commitments. Basic prices approximately equal 
to those current in the United Kingdom and Canada before 
the war have been agreed. 

THe Wortp’s Loncest Conveyor System.—The 
longest conveyor system in the world is now being erected 
in the Great Central Valley of California, in the United 
States. It will convey sand and gravel 9-6 miles from the 
plant of the Columbia Construction Company, Inc., at 
Redding, to Coram, the site of the new Shasta Dam. 
The conveyor belting, supplied by the Goodyear Company, 
will be 36in, wide and its total length will be 100,000ft. 
One million pounds of rubber and half a million pounds 
of long staple cotton will be required for the construction of 
the belting. The system will have a capacity of 1000 tons 

r hour, conveying at a speed of 550ft. per minute. 

aterial in transit will remain on the conveyor for an 
hour and forty minutes between the gravel plant and the 
dam. The system will consist of 26 units of endless 
vulcanised belts three-quarters of a mile long, each driven 
by a 200 H.P. motor. In the course of its travel, it will 
cross the Sacramento River twice, pass over one State 
road, five county highways, four creeks, and the main 
line of a railroad. Beginning its haul at an elevation of 
490ft., the belt conveyor extends through a pass at a 
maximum altitude of 1450ft., and delivers at its extreme 
northern terminal at an elevation of 650ft. The conveyor 
system will be erected on a wooden trestle varying in 
height above the ground from four to 90ft. and will require 
the use of 12,500 troughing steel idlers. 

Otp CEenTRALIANS.—The report of the Old Centralians 
for 1939 concludes with the following passage :—“ Doubt- 
less the war will temporarily reduce our activities, but it 
need not reduce our strength. ~ Indeed the very nature of 
the challenge which has caused the war should make us 
determined that our Association shall emerge stronger 
after the conflict than it was before. Our Association is a 
fraternity of free men who have united for mutual help 
and pleasure, because they wish to do so, and not because 
they are compelled. In these days of the gospel of 
force it is well to remember that membership of the 
Old Centralians is not compulsory on any one—it is a 
privilege. The Association was brought into being by the 
enthusiasm of its founders, and there have ever been men 
of energy and good will to direct its fortunes, but the 
strength of the Association lies in its many members 
scattered throughout the length and breadth of the world 
who it as no small privilege to have been able to 


INCREASE.—By an 


study at the College and who see in membership of the- 


Old Centralians effective means of maintaining college 
friendships and forming new ones.’ Amongst recent 
events it is reported that the rules have been modified to 
ensure that by its constitution the committee shall 
keep in closer touch with the younger members, and that 
the format of ‘‘ The Centralian” has been brought into 
line with trade publications to enable advertisers to use 
standard blocks. 





Air and Water 





New Dvutcn SusMaRineE.—The Rotterdam corres- 
pondent of Shipbuilding and Shipping Record gives parti- 
culars of the first of a new series of seven submarines of an 
improved type being built for the Royal Dutch Navy. 
The new vessel is known as the “ 002.” 


REPRESENTATIVES OF THE CONTROLLER OF SHIPPING.— 
The Controller of Merchant Shipbuilding and Repairs 
has appointed Mr. 8. M. Turnbull of the Greenock Dock- 
yard Company, Ltd., and the Clan Line, Ltd., and Mr. 
Summers Hunter of the North-Eastern Marine Engineering 
Company, Ltd., to be his personal representatives for 
Scotland and Northern Ireland and for North-East 
England respectively, with the title of “‘ Regional Director.” 
Both of these have agreed to give their services. 

Concres INTERNATIONAL DES INGENIEURS NavALs.— 
A limited number of copies, at a price each of 60 Belgian 
francs, are available of the Transactions of the Congrés 
International des Ingénieurs Navals, held at Liége in 
August, 1939, at which the Institution of Naval Architects 
was represented. The volume contains twenty papers on 
naval architecture and marine engineering by authors of 
many nationalities. Further particulars can be obtained 
on application to Monsieur L. Gaukéma, I.C.N. (Ile 
Monsin), Liége, Belgium. 

AMERICAN NavaL Construction.—Reports from the 
United States show that orders have been placed for the 
construction of two 10,000-ton cruisers which will be the 
last of the twenty-one naval ships authorised under the 
1938 naval expansion act. They are to be named the 
“Cleveland” and the “‘ Columbia” respectively. It is 
also stated that it has been decided to proceed with the 
preparations to build four 45,000-ton battleships. It is 
expected that the first of six new 35,000-ton battleships 
will be launched this spring. 

New Locx#EED TRANSPORT MacHINE.—It is announced 
that, in co-operation with Pan-American Airways, the 
Lockheed Aircraft Corporation is to build a new high- 
speed air liner for service in South America. The machine 
will be a low wing monoplane having a top speed of 
300 m.p.h., and be capable of carrying a crew of six, 30 
passengers, and a ton of freight at cruising speeds up to 
262 m.p.h. Its four Wright engines will have a total 
output of 4800 H.P. The first of these machines, which 
will be known as the Lockheed “ Excalibur” type, is 
expected to be ready for service by the middle of next 
year. 

MERcHANT Suippine Losses.—During the week ending 
March 3rd two British ships totalling 1886 tons, one 
allied ship of 5391 tons, and five neutral ships totalling 
13,954 tons were sunk as a result of enemy action. The 
total losses, British, allied, and neutral, of eight vessels of 
21,231 tons is below the average for the 26 weeks since 
the outbreak of war, viz., 13 ships and 43,500 tons. British 
mercantile tonnage sunk to date as a result of enemy 
attacks on shipping totals approximately 620,000 tons, of 
which over two-thirds has already been replaced by new 
construction, captures from the.enemy, &c., leaving a net 
loss of less than one-third. German losses from captures 
and sinkings for the first six months of war totalled 
271,000 tons. Up to Wednesday, February 28th, 25 ships 
had been lost in convoy, out of a total of 10,782 British, 
allied, and neutral vessels safely escorted to their destina- 
tions. Only two neutral ships have been lost out of a total 
of 1075 convoyed. 

Wrre.ess Equipment on Lire Savine Rarrs.—In 
order to increase the chances of rescue for men on the life 
saving rafts that all Danish seagoing vessels are compelled 
to carry, a company in that country has placed on the 
market a small radio device which is easily fitted to the 
rafts. According to the Copenhagen correspondent of the 
Electrical Review, the installation consists of two 10ft. 
steel-rod aerials (one for each side of the raft), a large- 
capacity 6 volt battery of dry cells mounted in a water- 
tight case flush with the raft surface, and a one-valve 
midget transmitter operating with an aerial output of 
10 watts. The transmitter requires only one battery 
which feeds the filament, a vibrator-transformer delivering 
350 volt on the anode, and a 6-volt electromotor driving an 
indented contact dise for the SOS signal. The whole set is 
completely automatic and foolproof, being started by a 
single push-lever. It can operate with full output for 
10 hours and continue with reduced signal strength for 
further 5 to 10 hours. The transmitter is permanently 
tuned to conventional distress-call frequency of 500 ke/s 
and tests carried out under the supervision of Danish 
Post Office engineers have established a range of up to 
40 miles over water. 

RE-OPENING oF CLOSED SHIpyaRDs.—A joint deputation 
from the Town Councils of Tynemouth and Wallsend was 
received at the Admiralty by Mr. Geoffrey Shakespeare, 
Parliamentary Secretary, and Sir James Lithgow, Bart., 
the Controller of Merchant Shipbuilding and Repairs. 
The deputation presented a memorandum stating a case 
for the re-opening of the Northumberland Shipyard, which 
is now totally dismantled. Particular stress was laid 
on the problem of unemployment among shipyard workers 
in the Tynemouth and Wallsend district. In reply, the 
Admiralty representatives explained that, although 
productive capacity of individual shipbuilding berths 
had been greatly increased in recent years by the intro- 
duction of modern methods, the Government was 
making every effort to raise the production of all existing 
merchant shipbuilding yards to the maximum. To do 
this, it was essential to secure a full complement of labour 
and materials for each establishment already in pro- 
duction. Until this had been achieved, the Admiralty 
could hold out no hope of the re-opening of closed yards ; 
to do so would merely create a false impression. When 
all the needs of existing yards for labour and materials 
had been satisfied, consideration would be given to the re- 
opening of yards which had been only partially dismantled, 
one of which was situated on Tyneside. The possibility 
of re-opening totally dismantled yards could not _be 
contemplated. It was made clear that it was the intention 
of the Government to see that every available man suitable 
for employment in the shipbuilding industry was found 
work. 
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NOTICES TO READERS 


WAR MEASURES 
PUBLISHING AND ADVERTISING 

THE ENGINEER is now being published at 
the works of William Clowes and Sons, Ltd., 
Beccles, Suffolk. Telephone No. Beccles 2103. 
All correspondence connected with publishing 
ahd advertising should be directed to that 
address. 





EDITORIAL 
All Editorial correspondence is being con- 
ducted from 28, ESSEX STREET, STRAND, 
W.C.2, and all articles, etc., should normally 
be sent to that address, but in cases of urgency 
messages may be sent to the Editor at 
Beccles. 
GENERAL 
The head office, 28, ESSEX STREET, 
STRAND, W.C.2, is open from Mondays 
to Fridays inclusive from 9-15 a.m. to 5-15 
p.m., where classified advertisements may be 
handed in as usual and copies of the paper 
may be purchased. The office is not open on 
Saturdays. 


PAPER SUPPLIES 
With a view to the conservation of paper, 
readers are advised, in the interests of all 
concerned, to place a regular order for THE 
ENGINEER with their newsagent or direct 
with the Publisher. 


*,* If any Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information A the fact to the Publisher, with name of the Agent 

whom the paper is obtained. inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or ne 
* questions ions should be accom pani the name and address of the writer, 
= necessari ly for publication, but as a proof of good faith. No notice 

whatever can be taken of anonymous communications. 

*,* No undertaking can be given to return drawings or manuscripts ; 
* correspondents are therefore requested to keep copies. 


CHANGE OF ADDRESS 
*,* Will Subscribers please note that in atl advices regarding changes 
*of address it is necessary to have both the old and new addresses, as 
our lists are —_ alphabetically by towns. Advices of this nature 
should reach us by the first pd Wednesday morning prior to the 
alteration. 





Postal Address: ‘‘ The renee W028 28, Essex Street, Strand, 


T raphic Address : , or per, Estrand, London.’’ 
eaves Telephone : 6568 ( 10 lines). 


46x | and 


THE ENGINEER 





257 








PAYING FOR THE WAR 


Nopopy understands how modern wars are paid 
for. The cost is stupendous, and since the ordinary 
means by which money is made are either disturbed 
or interrupted, there would seem to be no source 
from which the money can be continuously drawn. 
The people are taxed up to the limit and are asked 
to save what remains to them. In one hundred 
days Britons have put one hundred million 
pounds into the Government’s Saving Certificates 
Defence Bonds, and the three hundred 
million pound three per cent. loan which opened 
on Tuesday last was fully subscribed at once. 
In due course it will be followed by other loans 
of equal magnitude and not improbably by in- 
creased taxation. Where does it all come from ? 
Theastronomical magnitude of such figures—roughly 
a British expenditure of seven million pounds a day— 
outruns comprehension, whilst it reveals the colossal 
size of the financial resources of this country and 
the Empire. But still, the ability to pay remains 
unexplained. In peace times nothing approaching 
this volume of credit is, outwardly at least, in use. 
We may say that we are mortgaging the future, 
but that does not satisfy the problem. You can 
only mortgage what you have. What we are 
actually doing is handing our present money to 
the Government to expend. It is called a loan, 
but in fact we have to pay the interest on it our- 
selves, and when the capital returns to us we our- 
selves will have subscribed it over a number of 
years. That money itself remains, for the greater 
part, in this country or the Empire ; it is not lost 
to us; we may hope to see it again. But a part 
goes overseas to other lands, America particularly. 
It does not pass from one pocket to another, but 
leaves us altogether. We have war material in 
exchange for it. But war material is not a profit 
making commodity. We cannot hope to get back 
a farthing of what we spend on it. There must be 
a limit to what we can send out in that way. We 
cannot work on “cash and carry” for ever. The 
time will come when we have no cash—unless we can 
get it or its equivalent from other nations, and from 
those like America to which we are paying vast sums. 

Hence it comes about that the export trade, 
which was essential to us in peace, is ten times as 
important now when we are engaged in a fully 
mechanised war. A few weeks ago the President 
of the Board of Trade set up an Export Council to 
examine the question from every aspect, and last 
week a White Paper describing the Aims and Plan 
of Work of the Council was issued with the approval 
of the Government. In it we are told that the 
Council endorses the view of its Executive members 
that the more the arrangements adopted for war 
export trade are built on the normal structure of 
trade the sounder and healthier will be the state 
of the trading organism at the end of the war 
when more critical and testing conditions are 
likely to be encountered. Furthermore it is 
regarded as essential that the central Government 
should direct, guide, and support trade to an extent 
never before contemplated, and if exceptional 
circumstances arise in particular trades, the Council 
promises that it will place no limit on the expedients 
it will be prepared to consider. It expresses its 
confidence that where trades are already organised, 
or where they are ready to organise themselves, 
a substantial increase of exports can be achieved, 
but it recognises that the export trade necessary 
to win the war can only be achieved by some 
diversions from the home market. In other 
words the home consumer must be ready to go 
without commodities, great and small, in order 
that those or other commodities may be sold 
abroad. No one can have any idea of the extent 
to which that sacrifice will have to be carried—or 
can be prudently carried. Careful selection will, 
obviously, have to be made. There are, no doubt, 
a thousand things we can do without altogether, or 
can consume in smaller quanties with nothing 
more than inconvenience. But on the other hand 
the country must continue to produce and retain 
commodities and plant which are needed for the 
production of exportable materials. Furthermore, 
it must not be forgotten that the taxes are paid 
as to a very large proportion by our retail and 





distributive trades. Those trades might be 








| Parana as 5 ie have been in Germany, ty 
depriving merchants and shopkeepers of goods to 
sell and by taking from purchasers all the money 
needed for more than their barest necessities. 
We cannot contemplate a cataclysm of that order 
without the gravest misgivings. It would cause 
the bankruptcy of thousands upon thousands of 
now prosperous concerns with the certainty that 
for a generation at least prosperity would not be 
restored. To win the war on those terms would 
almost be to lose it. Hence it would seem to be 
imperative that whatever the expansion of our 
export trade, the home trade should not be per- 
mitted to wane down to the danger point. This 
aspect will have to receive the most careful atten- 
tion of Chambers of Commerce and other trading 
organisations. The Export Council will be all 
for augmenting export; that is what it is for. 
Its zeal must not be allowed to outrun discretion. 
There is no reason to doubt that the exertions of 
the Export Council, under the energetic direction of - 
Sir Andrew Duncan, President of the Board of 
Trade, will meet with success. The conditions 
are very favourable. Germany, despite her ruth- 
less practices, has not succeeded in disturbing, 
in any great degree, the sea commerce of this land. 
Our ships still go about their lawful occasions 
bringing and taking goods to and from our ports. 
But to Germany practically all sea-borne traffic is 
denied. Little or nothing that leaves her harbours 
reaches its destination, and nothing enters them. 
They are dead; grass grows around their empty 
docks and the once busy cranes are idle skeletons 
of a defunct prosperity. Her markets are open to 
us; we must see to it that we supply them with 
what they want. The opportunity is there; the 
seizing of it is the difficulty. We can secure a 
share of the orders by propaganda, publicity, and 
personal endeavour. But to carry them out will 
call for very careful organisation. The problem 
that lies before us is to make the most efficient 
division of our resources in man-power and 
capacity-to-produce into three parts. The first 
part is war material, the second is material for 
export, the third is material required to keep life 
in the home trades. It is not an easy problem, 
but it will have to be solved. We must have all 
three; we cannot prosper without any one of 
them. If we can conceive of our war industry 
as something added to, not subtracted from, our 
normal industry the result can be achieved. Then 
it would only be necessary to increase the export 
trade at the expense of the home trade; to 
diminish one, and increase the other by like amount, 
so that the total production remained constant. 
At first sight it would appear to be impossible to 
realise that conception, yet when we consider the 
vast extensions of factories that have taken place 
and are taking place, and the assurance of Govern- 
ment spokesmen that before many months have 
passed we shall be in a position to absorb all the 
unemployed and many thousands more, it will be 
seen that if it cannot be fully attained it can at 
least be approached. Indeed, unless there is some 
means of approaching it all the attempts to augment 
export trade appreciably are doomed to fail 
through our inability to produce the goods. 


Our Air Effort 


IntRopvuctineé the Air Estimates in the House of 
Commons on Thursday of last week, March 7th, 
Sir Kingsley Wood was necessarily restrained in his 
remarks by the fear of presenting valuable in- 
formation to the enemy. Even the amount of the 
estimates was not disclosed, the sums set against 
them being mere tokens. Nevertheless sufficient 
was disclosed to show to anyone interested that 
we are rapidly progressing towards the realisation 
of our fixed resolve—to establish mastery in the 
air. It is probably not true to say that we have 
already achieved that mastery, although the air 
history of the first six months of the war might 
excusably be interpreted as going a long way 
towards supporting such a deduction. Without 
loss to themselves through enemy action aircraft of 
the Fighter Command have destroyed up to date 
some forty-five enemy machines which have 
approached our coasts, not counting those which 
were so severely damaged that they had to land in 





neutral territory on the return journey, or which 
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in all probability failed to reach home again’ 
Aircraft of the Coastal Command have since the 
outbreak of war flown more than five million miles 
on reconnaissance or convoy duty. They have 
successfully escorted more than seven hundred 
convoys, and have sighted submarines on upward 
of a hundred oceasions, and attacked them more 
than sixty times. Machines of the Bomber 
Command and of the British Air Forces in France 
have carried out over a thousand flights well 
into German territory, and in recent days have 
flown repeatedly over Berlin, certain of the Baltic 
ports, and even Poland. Our fighting machines 
in France have taken off more than two thousand 
times for the purposes of patrol, pursuit, and 
combat. This bare record of achievement during 
the past six months certainly does not imply that 
we are in any great inferiority in the air relatively 
to the Germans. Nevertheless, until the enemy 
reveals his hand a little more clearly it would 
be unsafe to argue that it demonstrates our 
superiority. For the time being we are up against 
an unknown quantity. The only way to deal with 
it is to assume that it is higher than any reasonable 
estimate, and to take steps to ensure that our own 
effort will speedily surpass the limit so indicated. 
That steps towards the achievement of this 
aim are being taken is made adequately clear 
in Sir Kingsley Wood’s remarks. The Govern- 
ment’s outlook is not confined to the immediate 
future, but extends to a considerable. distance 
ahead. The Empire Training Scheme, when in 
full operation, will produce every year 20,000 pilots, 
and 30,000 air gunners, observers, and others 
making up air crews. In addition, pilots are 
to be trained in Africa, and in French territory. 
There is therefore good assurance that the men 
to operate all the aircraft we can produce will 
not be wanting. As for the output of aircraft 
Sir Kingsley Wood was naturally reticent, but 
if we can accept the implications of one figure 
which he gave we can see that it must already be 
great. Within a few weeks of the outbreak of war, 
he said, the number of workers employed on 
aircraft production in this country had risen 
beyond the figure for the peak period of 1918. We 
know that the corresponding 1918 output was in 
the neighbourhood of 40,000 aircraft a year, but as 
a guide to our present output that figure is of 
little value. Changes in the materials of con- 
struction, and increasing complexity of design and 
equipment have greatly augmented the number 
of man-hours required for the production of an 
aeroplane, while the more powerful engines now 
used involve a corresponding rise in the man- 
hours spent on their production. Any attempt to 
estimate our present output from a knowledge of 
what it was in 1918 is therefore largely futile. 
This, however, can safely be said; it is not yet 
approaching the 1918 output, although it will 
have to equal it, if not exceed it, before decisive 
mastery of the air can be secured and retained. 
The task here set us is not beyond our compe- 
tence. The only question is how long it will take 
us to achieve it. There are many factors which 
must affect the answer to this question. Two of 
the most important are the training of the skilled 
and semi-skilled workers required in our ever- 
growing aircraft, aero-engine, and aero-accessories 
factories, and the development of adequate 
resources of supply of the raw materials required. 
The Government would appear to be taking steps 
to ensure that our aeronautical output will not be 
hampered by a dearth of material. One of the 
principal items under this heading is the supply 
of light alloys and special steels. As regards 
aluminium the position seems to have been secured 
by the recent arrangement whereby the Ministry 
of Supply has contracted to buy the entire output 
of the British Aluminium Company for 1940, and 
that of the Aluminium Company of Canada for the 
remainder of 1940 and the whole of 1941—excepting 
only the metal required for Canadian domestic 
consumption, and to meet pre-war commitments. 
This arrangement involves about 104,000 tons on 
the basis of existing production, but in addition the 
Ministry has arranged with both companies for a 
substantial increase in their outputs. It has been 


stated that when the contemplated extensions are 
completed the output of the Canadian company 
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alone will equal Germany’s pre-war figure of 
130,000 to 140,000 tons a year. We would like to 
have had some information from Sir Kingsley 
Wood regarding the second important factor, the 
recruitment and training of workers for the aircraft 
industries. He was, however, silent on that point. 
Obviously it is a question involving the distribution 
of the nation’s man power, and as such is one for 
the Government as a whole, and not for any one 
department of it. All the pains and expense 
incurred on the training of pilots and air crews and 
on ensuring an adequate flow of materials to the 
factories will be jeopardised if there is a failure to 
take corresponding steps to secure the requisite 
inflow of workers into the factories. 





Cunard White Star Liner ‘“ Queen 
Elizabeth ”’ 


In describing the progress made towards the 
completion of the Cunard White Star liner ‘Queen 
Elizabeth ” at the Clydebank Yard of John Brown 
and Co., Ltd., in the annual review of shipbuilding 
and marine engineering, which was published in 
our issue of January 5th, we stated that although 
priority of Government work had meant some 
slowing down of the work on this important liner, 
the work was well advanced and much of the main 
and auxiliary machinery had been completed. At 
that time it was not possible to reveal how near 
completion the ship was. 

On Thursday, March 7th, it was officially made 
known that the “Queen Elizabeth,” the world’s 
largest liner, had left her fitting out basin at Clyde- 
bank on Monday, February 26th, and with 
attendant tugs made her way successfully to the 
Tail of the Bank off Greenock. A view of the liner 
on her way down the Clyde is reproduced on page 
256. In striking contrast to the crowded banks 
of the river which marked the departure of her 
sister ship, the “Queen Mary,” there were com- 
paratively few spectators, although the passage 
of the giant liner down the river attracted attention 
especially at the Rothesay Dock. The task of 
manceuvring the ship from her berth in the fitting- 
out basin started four hours before high water, 
and by a little after one o'clock she was clear of 
the basin, the tugs pulling her stern in the direction 
of the point nearly opposite the yard where the 
River Cart enters the Clyde, and her sloping stem 
pointing downstream. 

When Rashilee Light was reached, careful 
handling was needed, and for nearly an hour the 
ship was manceuvred in her own length. Her 
bow was caught by the incoming tide and was 
swung towards the south bank, but with the aid 
of the tugs she was straightened out, her stern 
tugs pulling her back so that her mid-stream 
position was regained, and she was able to proceed 
without further delay. Shortly afterwards the 
bow of the ship was again thrust towards the south 
bank and the stern tugs again were used to bring 
her into mid-stream position. Bowling was 
reached a little after 3.30 p.m. and with caution the 
difficult bend in the river at Bowling was safely 
passed. Her passage to the Tail of the Bank was 
resumed, and at one time she was attended by three 
Royal Air Force planes. During her passage down 
the Clyde the liner was drawing about 35ft. forward 
and 36ft. aft. 

She sailed from Greenock under sealed naval 
orders and took a special northerly course to New 
York, where on Thursday, March 7th, she dropped 
anchor at the quarantine base of Staten Island 
after what must be looked upon as the strangest 
maiden voyage in seafaring history. The New 
York Harbour authorities waived the usual 
quarantine rules and allowed the liner to reach 
her berth at the pier without delay. In order to 
make room for the “Queen Elizabeth,” the 
“Mauretania ” was moved to a point near to the 
German pier. 

It is understood that the voyage was a most 
successful one, and that sufficient rough weather 
was encountered to test the excellent sea qualities 
of the new ship. Although there -had been 
obviously no opportunity to run in her propelling 
and auxiliary machinery, her engines ran re- 
markably well, and at times speeds up to 30 knots 
were recorded. In an official statement on 
Thursday, March 7th, regarding the maiden voyage 
of the ship, it was pointed out by the Cunard White 
Star Line, Ltd., that the liners ‘Queen Mary ” 
and ‘‘ Queen Elizabeth ’’ were specially built for 
the service of the company between Southampton 
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and New York, and that the limited facilities for 
the docking of these ships were otherwise engaged 
at the present time. The simplest and most 
obvious course therefore was to despatch the 
“Queen Elizabeth ” to New York to lay up at 
the company’s pier which was specially constructed 
to accommodate vessels of the size of the ‘* Queen 
Mary ” and ‘‘ Queen Elizabeth.” It was further 
stated that certain of the decorative work and 
other features of the ship have not yet been 
completely finished off, and that the ship will not 
be open for inspection to the American public 
while she is in American waters. 

This unexpected secret voyage which has been so 
successfully made is an event of which the builders, 
owners, officers, engineers, and crew may be 
justly proud. The defensive precautions taken by 
the Royal Navy and the Royal Air Force to render 
the voyage a safe one should also be mentioned. 
The ship was in charge of Captain J. C. Townley, 
and Chief Engineer Sutcliffe was responsible for the 
machinery. 

The engraving we reproduce shows clearly the 
size of the liner, her graceful streamlined bridge 
structure, and her two large funnels and the absence 
of ventilating cowls. With the exception of one 
or two life-boats her boat davits were without life- 
boats. 





Obituary 





PROFESSOR SAMUEL LEES 


We regret to have to record that Professor 
Samuel Lees, M.A., who had held the Chance 
Chair of Mechanical Engineering at the University 
of Birmingham from October Ist, 1931, died on 
January 27th. Professor Lees was the son of 
Alderman 8S. H. Lees, J.P., of Salford, and was 
born in that town on August 26th, 1885. He 
received his early engineering training at the works 
of Ferranti, Ltd., of Hollinwood, and Charles 
Churchill and Co., Ltd., of Broadheath, Manchester. 
Whilst a student of the Manchester School of 
Technology he gained a Whitworth Exhibition in 
1905, and a Whitworth Scholarship in 1906. 
At about that time he won a prize of £200, open 
to all technical students of the country, offered by 
George Newnes, Ltd., in connection with their 
periodical Technics. After proceeding to Cam- 
bridge he took his B.A. in 1909, and later his M.A. 
He was awarded the Rayleigh and John Winbolt 
Prizes in 1911, became Hutchinson Student, and 
was elected in 1912 a Fellow of St. John’s College. 

In 1913 he was appointed Reader in Applied 
Thermodynamics in the Faculty of Technology 
in the University of Manchester. From 1915 until 
1918 he was with the Navy, first as engineer 
lieutenant, and afterwards engineer lieutenant 
commander. Most of his war service was spent 
on research work at Portsmouth Dockyard and 
concluded with a short spell at Farnborough. 
After the war he returned to Manchester. From 
1919 until 1929 he was Hopkinson Lecturer in 
Thermodynamics at the University of Cambridge, 
and for a number of years Director of Engineering 
Studies at St. John’s College. He left Cambridge 
to become consultant mechanical engineer to 
Silica Gel, Ltd., and spent some time in Baltimore, 
U.S.A., on problems concerning the application of 
Silica-Gel to industrial uses. After two years in 
industry he returned to academic life to take the 
Chair at Birmingham. 

In his new post he reorganised the research 
work of the Department of Mechanical Engin- 
eering and was engaged in the investigation of 
several problems having a bearing upon air- 
conditioning and upon internal combustion engine 
theory and practice. These studies included the 
air cooling of metal surfaces, heat transmission 
through metals, and loose aggregates, the study of 
delay period phenomena in compression ignition 
engines, catalytic and other methods of improving 
combustion in engines of this type, exhaust noise 
in internal combustion engines, electrical methods 
of indicating high-speed engines, and the flow of 
gases through orifices and nozzles with a view to 
correlating experimental work with dimensional 
theory. Some of these researches were in an 
incomplete but advanced state at the time of his 
death. 

Professor Lees was a man of unassuming 
disposition, a first-class teacher, and a profound 
thinker on his subjects. His early death, at the 
age of 54 years, is a severe blow to the University, 
and to his colleagues, his staff, and his students. 
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The Shipbuilding and Ship Repairing 
Industries after the War* 


By SIR ARCHIBALD HURD, A.I.N.A. 


WuEN the mobilisation of the Navy, Army, and 
Air Force was completed at the opening of 
the war in September last, the shipbuilding and 
ship repairing industries passed under the control 
of the Government. These simultaneous events 
were unprecedented in the history of this or any 
other country. Organised by individual enterprise 
and financed by private capital, shipbuilding and 
ship repairing were recognised for the first time as 
national assets of primary importance under war 
conditions. It was a revolutionary awakening, the 
significance and possible results of which may not be 
generally recognised. 

All the firms were uncovenanted to the State 
and had been free to conduct their business according 
to their own ideas, competing for British and foreign 
orders, and thus cementing profitable connections at 
homie and abroad and creating prestige, which is an 
asset of greater value than is sometimes realised. 
Some firms, which had laid themselves out to build, 
arm, and equip men-of-war, had been doing work for 
the Admiralty for many years, but the contracts 
had always been concluded on a free commercial basis. 
Though, in the years preceding the war of 1914-18, 
warship work accounted for 25 per cent. of the 
employment in the industry,t the number of firms 
on the Admiralty list was relatively small, and the 
great majority of shipbuilding, as well as ship 
repairing firms, had always been engaged in commercial 
work under conditions of complete freedom. In 
September they were suddenly required to submit to 
complete control by the Government. 

Government control raises many problems which 
it is not too soon to consider, in order that the war 
crisis, which was telescoped into the pre-war crisis, 
may not be succeeded by a post-war crisis of such a 
character as might threaten the economic structure, 
as well as efficiency, of all the industries directly and 
indirectly associated with the creation and use of the 
instruments of sea power, naval and commercial. 


PrRE-WAR CRISIS 


When the present war opened, the shipbuilding 
industry, whose future had been gravely imperilled 
by the experiences of the war of 1914-18, was once 
more efficiently organised and manned. One of the 
first of the problems which called for solution after 
the Armistice of November, 1918, was the excess 
of capacity which existed—nearly twice as much as 
could be employed in foreseeable circumstances 
owing to the progress of shipbuilding abroad. This 
excess led to conditions of uneconomic competition 
which threatened the whole industry. There were 
many mouths to feed and little with which to feed 
them. In the struggle for work ships were built at 
less than their cost, a policy which meant bankruptcy 
for some firms and embarrassment for others. The 
demand for men-of-war had ceased; “ Britannia,” 
in the words of Admiral of the Fleet, Lord Chatfield, 
‘“was worn out and she laid her trident aside.” 
Ship owners overburdened by their purchases of 
enemy tonnage which had been surrendered under 
the Peace Treaty as well as of ‘‘ Standard Ships,” 
and in many cases financially weakened by their 
unhappy war experiences under Government control, 
had few orders to give. The post-war boom (in the 
year 1920, the launchings amounted to 2,055,624 
tons gross) was followed by a series of years when the 
output averaged little more than half that figure, 
and then the demand steadily and _ persistently 
declined owing to a variety of causes, until the low- 
water mark of 133,115 tons gross was reached in 
1933. It is estimated that in that period about 
150,000 men left the shipbuilding and allied industries 
to find other work. 

That the greatly increased facilities provided during 
the war could never be required under peace condi- 
tions was proved by the empty berths and the rising 
record of unemployment. In 1934, little more than 
one-third of the shipyard capacity was employed, 
and in the following year the position was even worse. 
The policy of National Shipbuilders’ Security, Ltd., 
in inaugurating a scheme for eliminating redundant 
yards, which eventually reduced the capacity by 
about one-third, has been repeatedly challenged, but 
challenged mainly on social and political grounds. 
This body exercised no coercive powers because it 
had none to exercise. It could only acquire such 
yards as owners would agree to sell. It worked 
slowly and methodically. As a result of its action, 
overhead charges amounting to about £1,000,000 
per annum were saved, and such work as was available 
was concentrated in the remaining yards, with the 
result that it was done more rapidly, more efficiently, 
and more cheaply. Owing to this scheme—a scheme 
of rationalisation as it has been called—the industry 
was able once more to get into its stride. By this 
policy of self-help, the industry made itself ready 
in all respects for the maximum demands which 
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might | be made upon it owing to the outbreak of 
another war. 

In the meantime, however, it passed through a 
serious crisis owing to the absence of orders. Not 
until 1936, when the mistake of unilateral dis- 
armament was admitted, had the Admiralty any 
considerable contracts to place at a time when more 
than half the rationalised mercantile capacity of 
the yards was unemployed. The assisted building 
policy of the Government under the British Shipping 
(Assistance) Act of 1935 relieved the situation to 
some extent, especially on the North-East Coast 
and on the Clyde, but when the financial aid to 
encourage owners to build cargo ships automatically 
lapsed in 1937, owing to a short-lived revival of 
freight rates, the position steadily deteriorated, and 
in the first three months of 1939 ali the orders for 
merchant ships which were placed amounted to only 
71,000 tons! The Government, realising that the 
industry was in extremis, then decided that it must 
come to its aid, moved to action, less to provide more 
ships in view of the gathering clouds in Europe, 
than to relieve unemployment, not only in the ship- 
building industry but in all the ancillary industries 
dependent upon it. According to the President 
of the Board of Trade, shipowners’ applications to 
take advantage of the grants and loans, which were 
offered in March last, covered about 200 ships of 
1,000,000 tons. In July the British Shipping 
(Assistance) Bill (1939), which was to regularise the 
action which had been taken in the spring, was read 
a second time in the House of Commons. When the 
war opened, it was abandoned. 

From the early days of September the Government 
virtually took over the control of all the shipbuilding 
and ship repairing yards. At the end of June, 
Lloyd’s Register had reported that “‘ There is an 
increase of 194,552 tons in work in hand (791,455 
tons) as compared with the previous quarter,” 
adding that ‘“ about 108,000 tons, or 13-5 per cent. 
now being built in this country are intended for 
registration abroad or for sale.’ Consequently, 
it may be assumed that at the beginning of the war 
about one-third of the capacity of all the yards was 
engaged on mercantile work. On the other hand, 
they were busier than for many years on Admiralty con- 
tracts. The Navy Estimates for 1939-40 showed that 
173 men-of-war were building or projected—Table I. 

In these circumstances the task of meeting the 
national demands under war conditions was under- 
taken. The Government called upon the Shipbuilding 
Conference to formulate a war programme. It was a 
fortunate circumstance that the industry, owing to 
the manner in which, without aid from the State, 
it had digested successfully the embarrassing legacies 
of the war and had survived without loss of efficiency 
the most serious depression experienced in modern 
times, was in a state to undertake the responsibilities 
which were immediately thrown upon it. Testimony 
to the confidence reposed in the industry was ex- 
pressed in October by the Minister of Shipping (Sir 
John Gilmour, M.P.) when that department was 
created by the selection of Sir Amos Ayre, the 
Chairman of the Shipbuilding Conference, to fill the 
position of Controller of Shipbuilding and Repairs. 
Under the Authority of the Ministry, he continued 
his work of organising the industry for war, con- 
centrating on an extensive programme, the details of 
which are not likely to be available until after the 
war. 

The situation underwent a further change at the 
end of January when the Prime Minister announced 
the Government’s decision to put the control of 
merchant shipbuilding and repairing into the hands 
of the Admiralty. He stated that Sir James Lithgow 
had agreed to become, unpaid, the Controller of 
Merchant Shipbuilding and Repairs and that Sir 
Amos Ayre was to be Director of Merchant Ship- 
building and Repairs. The Prime Minister added 
that the procedure would be similar to that adopted 
in the latter part of the war of 1914-18. They 
sought to secure through this change of organisation 
the advantages of centralisation of all the resources 
available for shipbuilding, of both materials and 
labour, and assure greater elasticity in the allotments 
of capacity for naval and mercantile requirements. 
The Admiralty, he said, would assume the responsi- 
bility for ensuring the necessary production of 
mercantile shipping as well as meeting the require- 
ments of the Navy, it being understood: that as 
regards the types of merchant ships to be built, 
the Admiralty would meet the requirements of the 
Ministry of Shipping, after consultation with repre- 
sentatives of shipowners. The Admiralty would be 
responsible for the building of the ships and they 
would become the property of the Government. 

Shipbuilders and ship repairers are in these circum- 
stances confronted with the problems created by the 
present war. That they will solve them if they are 
given “ their head,”’ with necessary limitations, there 
is no reason to doubt. 


Post-War TROUBLES OF THE INDUSTRY 


As was the case when the Armistice was signed on 
November llth, 1918, this war will certainly leave 
behind it troubles for the industry. Their character 
will depend on the policy of the Ministry of Shipping 
and the Admiralty. However wisely the war plans 
may be laid and however expeditiously they may be 
carried out, the industry will face a post-war crisis. 











Sadie a ential and unfavourable veel occurs in 
the rate of loss of tonnage by sea, the shipping on 
the Register of the United Kingdom will be consider- 
ably greater than it was at the beginning of the war. 
The Ministry of Shipping will consequently have no 
mean fleet of new cargo ships in its possession ; on 
the other hand, the arrears in liner construction, 
which were heavy before the war, will have been 
increased, while the shipping companies, confronted 
with more intense and more uneconomic competition 
than in the past, will not be in a position to place 
contracts. Shipping, having been controlled from 
the opening of the war, owners have had no oppor- 
tunity to create large reserves on which to draw for 
replacement purposes. In those circumstances, a 
post-war slump in merchant shipbuilding is inevitable 
unless precautionary measures are adopted, while no 
one can foresee the post-war policy of the Admiralty ; 
in the past orders have ceased at the end of a war. 
How can the worst of the evil effects of the war 
on the shipbuilding industry be averted ? Govern- 
ment dictation, involving a measure of State control 
and bureaucratic interference, would spell disaster. 
An island country, which is the pivot of a maritime 
Empire, cannot afford to run any risks either in the 
construction or management of its essential ships. 
Cheap shipbuilding and cheap ship operating are the 
vital interests of all producers and consumers since 
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Motor torpedo ‘boats ... | 13 | — 6 | 19 

/ 

| 60 45 | 68 | 


| | | 
| | 





cheap sea transport is the foundation on which our 
prosperity as a nation rests. That is one of the 
outstanding advantages which we have enjoyed in 
the past in reaching the markets of the world. 
Bureaucratic control, however well intentioned and 
well directed, implies formalism in industry—what is 
often described as “ red tape,’’ which means absence 
of adaptation to changing conditions, lost oppor- 
tunities of trading, and added expense. Private 
initiative has been the mainspring of the successful 
maritime industries of this country, and has enabled 
them to survive in face of many forms of State-aided 
competition on the part of rivals. 

It is sometimes suggested that if control of ship- 
building is desirable in war, it is also desirable in 
peace, and there are political theorists who go to the 
length of urging that the industry should be 
nationalised. That, incidentally, would also mean 
the nationalisation of shipping, which is our greatest 
export industry, of greater value even than cotton, 
steel, or coal, as is shown Table II. 


Tasie II.—Gross Earnings of British Shipping engaged in the 
Foreign Trade of the World, after deducting Expenditure in 
Foreign Ports, amounted as follows in the years rN 





gue 





Year Year £ 

1920 340,000,000 1930 we 05,000,000 
1922 110,000,000 | 1931 | 73,000,000 
1923 133,000,000 | 1932 | 65,000,000 
1924 140,000,000 | 1933 59,000,000 
1925 124,000,000 1934 64,000,000 
1926 120,000,000 1935 70,000,000 
1927 140,000,000 1937 115,000,000 
1928 130,000,000 1938 90,000,000 
1929 130,000,000 


eiperiaeeits in the State operation of ships have 
been made in other countries, to which cheap sea 
transport is not vital. When the American Govern- 
ment had on its hand a great volume of tonnage 
which had been built under the war programme, it 
decided to retain the ownership of the vessels. It 
made arrangements with private firms to operate 
them, giving generous terms to those who agreed 
to develop services on new routes. The experiment 
was continued for several years and when it was 
abandoned the expenditure, from first to last, had 
mounted up to about £1,000,000,000. The Australian 
Government bought a fleet after the last war. That 
venture also proved ruinous, as did the attempt to 
stimulate shipbuilding in the Commonwealth. Both 
ventures were abandoned. Canada, Brazil, and 
other countries have from time to time burnt their 
fingers by “‘ playing with ships ”’ and in every instance 
have regretted their ventures. 

History proves that private enterprise is the life- 
blood of shipping and shipbuilding, which can be 
conducted only under conditions of freedom. Of all 
the great maritime countries, ours was the one on 
the eve of the war in which shipping and _ ship- 
building were least subject to State spoon-feeding, 
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which involves a measure of State control. In past 
decades, British shipyards, under conditions of fair- 
play, were responsible not only for carrying out all 
the orders given by the British Admiralty as well as 
British shipowners, but by reason of the quality of 
workmanship, price, and promptitude of delivery, 
secured large naval and mercantile contracts from 
foreign countries. The point, therefore, to be 
emphasised, even while the present war is in progress, 
is that freedom from State interference is essential 
to the prosperity of shipping as of shipbuilding if 
producers and consumers are to continue to gain all 
the advantages of cheap sea transport; if the 
maritime industries are in combination to continue 
to be our most important export industries ; and 
if they are to provide employment on anything like 
the high scale which has been maintained in past 
years—little less than one million workers, directly 
and indirectly, when shipping is prosperous and the 
shipyards are busy. 

On that assumption, it lies with shipbuilders, in 
association with shipowners, to resist interference 
with the freedom and stability of their industry, 
opposing by reasoned argument a repetition of the 
costly errors of the war of 1914-18, pleading for the 
lifting of Government control at the earliest date, 
and preparing a programme suited to the situation 
which will exist after the war, in so’ far as it can be 
foreseen. 

If, with the co-operation of the Admiralty and 
shipowners, the violent fluctuations in the demand 
on the shipbuilding industry could be reduced, great 
advantages would accrue to the nation, with a more 
tender conscience with regard to unemployment than 
in the past. Under the conditions which have 
hitherto existed shipyards and the establishments 
which supply them with finished or semi-finished 
materials have occasionally been working at high 
pressure and then have been compelled to mark 
time, waiting for another rush of orders from the 
Admiralty and shipowners. The result has been 
disorganisation and waste. Under ideal conditions 
building and fitting-out work should proceed metho- 
dically, each trade in turn obtaining employment. 
It means a higher standard of workmanship and 
economy and, therefore, lower building costs. It 
has been urged time and again, and among others 
by the present First Lord of the Admiralty, that the 
Admiralty should state its requirements in advance, 
making known its programme for a number of years 
and that shipowners also should be encouraged, 
under any scheme of State financial assistance, to 
make their requirements known over a period of 
years. So far as the naval authorities are concerned, 
the proposal should present few difficulties, and, in 
the case of shipowners, the problem is not insoluble 
as is sometimes suggested. 

On the eve of the war a statistical analysis was 
made of the shipbuilding effort which would be 
necessary to maintain the then existing merchant 
tonnage, without attempting to make good the 
decline of 2,000,000 tons which had occurred in the 
preceding twenty years. It was proved that, making 
allowance for marine and other casualties, sales 
abroad, &c., it would be necessary to build on the 
average about 1} million tons of new ships each year 
(Table III). The basis on which that conclusion 


Shipbuilding Programme 
early in 1938) 
Launchings required as Replacements in the next Ten Years to 
maintain 17°56 million tons gross on the Register of the 
United Kingdom. 


TaBLe II[I.—Minimum (Prepared 


Launchings 


Year (Million tons) 
1938 0-86 
1939 1-00 
1949 1-13 
1941 1-22 
1942 1-41 
1943 1-45 
1944 1-56 
1945 1-54 
1946 1-43 
1947 1-30 
12-90 
Average ... 1-29 


was based has undergone some variation owing to 
the war. The “scrapping cycle’ which was trace- 
able to the replacement of tonnage built during and 
after the struggle of 1914-18 has been interrupted 
by the present struggle. The changed situation 
would repay continual study as the war proceeds 
in order that a fresh statistical analysis may be 
available when the occasion arises with a view to co- 
operative action to regularise the demand on the 
shipyards, so as to avoid “booms ’”’ and “ slumps,” 
undesirable industrially as well as economically and 
socially. 

The point to be emphasized is that the shipbuilding 
industry, like shipping, was, as has been remarked, in 
extremis twelve months ago. What will be its 
condition after the war? It will be confronted by a 
post-war crisis probably of a more serious character 
than the pre-war crisis, which led the Government to 
promise aid to shipping in order that shipbuilding 
might be stimulated. 

The British Shipping (Assistance) Bill of 1939 might, 
it is suggested, form the basis for a post-war pro- 
gramme. This measure may be summarised :— 


1. Tramp Shipping Subsidy.—A sum not exceeding 





£2,750,000 annually was to be payable for tramp 
voyages on the recommendation of a committee— 
the Tramp Shipping Subsidy Committee. The 
scheme was to come into operation on January Ist, 
1940, and remain in operation. for five years, the 
amount paid each year being determined by reference 
to the index representing the average level of freight 
rates for that year. 

2. Shipbuilding Loans.—A sum of £10,000,000 
was to be provided, out of which loans would be 
advanced for the building of cargo vessels, ordered 
after March 28th, 1939, and laid down within two 
years from the commencement of the Act. Each 
loan was to be secured by a first mortgage and be 
repayable within twelve years from the date of the 
first advance. 

3. Shipbuilding Grants.—£2,500,000 was to be 
provided for grants towards the cost of building 
cargo vessels ordered after March 28th, 1939. Five 
separate grants were to be made, the initial grant, 
payable on completion of the vessel but not earlier 
than March 3lst, 1940, not exceeding £500,000. 
If the average level of freight rates in any one year 
were higher than a determined index figure, the 
grant would be withheld in respect of that year, 
unless the average for the four years was less than this 
figure. 

4. Assistance for Liner Shipping—A maximum 
sum of £10,000,000 was to be provided for assistance 
to liner services suffering from foreign subsidised 
competition. An Advisory Committee was to 
investigate applications for assistance and advise the 
Board of Trade on them. 

5. Merchant Ship Reserves.—The Board of Trade 
was to be empowered to purchase vessels registered 
in the United Kingdom for the purpose of creating a 
reserve for use in an emergency, to the amount of 
£2,000,000. 

If, when the war ends, owners and builders were 
in a position to submit to the Government of the day 
arguments in favour of decontrol, and at the same 
time a modification of the Bill which was approved 
by the House of Commons in July, and then aban- 
doned, the initiative would remain with the maritime 
industries. That would be no mean tactical 
advantage, from the industrial point of view, apart 
from the fact that the interests of the whole nation 
would be promoted. ‘‘The best defence is offence,” 
using that phrase in no belligerent spirit. Ship- 
builders cannot take the initiative; the onus obvi- 
ously lies with shipowners. But they can assist, 
as they did when the shipowners were preparing their 
case for aid in 1939, any preparatory inquiry which 
the Chamber of Shipping and the Liverpool Steam 
Ship Owners’ Association may undertake. 

All who are associated with the maritime industries 
must obviously recognise that their interests are 
ultimately the same. If there were no shipyards 
there would be no ships, for it is unthinkable that a 
prosperous British shipping industry could be main- 
tained with foreign-built ships. If there were no 
ships there would be no shipyards, for British ship- 
yards could not exist on foreign orders only. The 
unity of interest of those who build, operate, and 
repair ships is apparent, as Lord Essendon has stated. 
‘*In my opinion,” he declared on December 13th, 
1938, ‘‘ the shipbuilding and ship owning industries 
must stand or fall together. . . . The maintenance 
of the mercantile marine is a great necessity and that 
maintenance cannot be kept up if the shipbuilding 
industry is imperilled.”’ Co-operation to promote 
the welfare of one and all, as was suggested two years 
ago by Sir Charles Craven, would not only promote 
their own prosperity, but prosperity in peace and 
safety in time of war of the whole nation of islanders, 
who, without cheap transport, would be reduced from 
the status of an Empire to that of a little island. 





The Lewis Boiler* 


By W. YORATH LEWIS, M.I. Mech. E.,f and STRUAN 
ROBERTSON, B.Sc. (Eng.)t 


Introduction.—In the design of water-tube boilers, a 
knowledge of the mechanics of circulation is indis- 
pensable, if the arrangement of the tubes and the 
fixing of their dimensions is to be carried out satis- 
factorily: 

Even to-day, in spite of many attempts by investi- 
gators in all countries, the mechanics of water and 
steam circulation is a subject not fully understood. 
Many ideas on these matters are somewhat superficial 
in their conception, and some indeed on detailed 
examination appear to be in fact unsound. 

The most useful line of approach would be to divide 
the subject into its quantitative and qualitative 
aspects, and deal with each separately. Some simple 
type of boiler, in which the flow can be calculated 
accurately, requires to be established as a standard of 
excellence. Using this standard, the performance of 





*From a paper entitled ‘‘ The Circulation of Water and 
Steam in Water-Tube Boilers, and the Rational Simplification 
of Boiler Design.’’ Read at an extra general meeting of the 
Institution of Mechanical Engi 's arranged in connection with 
the Steam Group on Friday, March Ist, 1940, at 6 p.m. 

+ Formerly managing director and engineer of the British 
Niclausse Boiler Company, Ltd. 

¢ Lecturer in mechanical engineering, Battersea Polytechnic, 
London, 





more complicated designs can be estimated, the effect 
of deviations from the standard studied, and guidance 
obtained in designing a boiler which is as near the 
standard as possible. 

The standard proposed by the authors comprises a 
single water and steam drum, with a single tube which 
forms a ““U.” The right-hand leg of the ‘‘ U ” is the 
upcomer, and discharges its contents above the level 
of the water in the drum. 

In order to be able to.make detailed calculations to 
determine the efficacy of the proposed standard, some 
dimensions have been allocated to it. The drum is 
taken as being 4ft. in diameter, with the water level 
half way up. The tube is l}in. outside and l}in. 
inside diameter, and 27ft. long, forming a ‘‘U” 
12}ft. long, with 2ft. of tube inside the drum. The 
radius of the bend at the bottom is immaterial, and 
its effect is neglected in subsequent calculations. 

The actual dimensions adopted, whilst quite 
arbitrary, should not affect the theory of circulation. 
Possibly, with other dimensions, a standard tube 
could be designed to give adequate circulation under a 
wider range of pressures and rates of heating than the 
tube selected here. For the present, however, all 
that is required is to show that the selected tube is a 
possible standard. 

[A long discussion on the nature of the change 
from water to steam is then given, and is followed 
by an exhaustive examination of the flow in the 
simple U-tube boiler. The discussion reported on 
another page revolved principally round Part III, 
which is given below. ] 


SomME MOopIFICATIONS OF THE STANDARD U-TuBE 
BoiLer 


It has been shown in Parts I and II that the circula- 
tion in the standard single U-tube is perfectly satis- 
factory for a very wide range of pressures and rates of 
heating, with only one proviso, namely, that the down- 
comer should not be heated. 

Several modifications of the standard U-tube will 
now be considered in turn, in order to examine the 
effect on the flow. Modifications are introduced in 
practice, due to practical requirements for heating and 
construction. Existing boilers consist of various 
arrangements of drums, headers, and tubes, in which a 
simultaneous solution of the problems of circulation, 
heating, and construction is aimed at by trial and 
error. 

Use of Several U-tubes Attached to One Drum. 
If a U-tube boiler consists of a drum with several 
U-tubes in parallel attached to it, and if these tubes 
are heated at different rates, the position of the point 
of evaporation will vary in each. The temperature 
of the water in the drum will be uniform. Hence the 
water has to travel farther in some tubes, which are less 
intensely heated than in others, before obtaining 
all its sensible heat. The effect will be to raise the 
point of evaporation higher on the upcomer for the 
lesser heated tubes, and to lower it on the intensely 
heated tubes. The danger of interrupted circulation 
would be aggravated when a boiler consists of several 
U-tubes in parallel, heated at different rates. In the 
intensely heated tubes, the point of evaporation might 
easily be in the downcomer, with consequent insta- 
bility. 

Use of “ Drowned” Discharge for the Steam.—By 
this is meant the discharge of steam into the steam 
drum below the water level. In all discussions 
hitherto, this point has been avoided by stipulating 
that the discharge should be above the water level. 

There are practical objections to a drowned dis- 
charge, in that the current of steam passing upwards 
entrains particles of water, and becomes wetter. The 
resistance to the flow of steam must be greater if it 
rises through water than if it rises in a dry tube, owing 
to the momentum given to these entrained drops. 
The flow in the tube will be adversely affected. 

The danger of drowned discharge arises again at 
high ratings when the downcomer is heated, and when 
the water in the downcomer may be blown out of the 
tube. ; 

Use of a Bottom Drum.—By replacing the U-bend 
at the bottom of the U-tube by a drum, through still 
retaining only the single downcomer and the single 
upcomer, the resistance to flow is increased. The 
kinetic energy of the water in the downcomer is 
dissipated in eddies in the lower drum, and at the 
entrance to the upcomer tube there must be a pressure 
drop to restore this kinetic energy and to overcome the 
loss at entrance. 

If steam is being generated in the downcomer, the 
kinetic energy of the steam is destroyed in the same 
way. Although the kinetic energy of this steam, 
when it was actually in the downcomer, was derived 
mainly from the fire, and not from the head of water, 
the replacement of this kinetic energy, when the 
steam commences to flow up the upcomer, will entail a 
pressure drop. 

Use of a Bottom Drum with Inclined Tubes.— 
The tubes are inclined, say, at 45 deg. The head of 
water in the drum, above the entrance to the down- 
comer, is greatly reduced in this design, so that the 
liability of the contents of the tube to be blown out is 
increased. 

If the steam discharges below water level, causing 
the water and steam in the drum to be in violent 
turbulence, the adverse effect on the supply of water 





to the downcomer would be greatly increased by 
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the nearness of the downcomer entrance to the water 
level. 

Use of a Bank of Tubes in Parallel.—Fig. 1 shows 
an upper and lower drum, connected by a down- 
comer A, and an upcomber B, together with a third 
tube C, which may or may not be continued up above 
water level. Assuming the point of evaporation to 
be at E, with a rate of absorption of latent heat by 
B of 50,000 B.Th.U. per square foot per hour and a 
pressure of 300 lb. per square inch, the velocity of 
flow in A is found to be 5-4ft. per second, and the 
hydraulic losses in A to be 1-77ft. Thus, the differ- 
ence in pressure between top and bottom drums is 
equivalent to 14-5—1-77=12-73ft. of water. 

A momentary condition might exist in tube C, 
whereby the tube contained 1-77ft. of dry steam (of 
negligible weight), whilst the remainder of the tube is 
full of water. The weight of the contents would just 
balance the difference in pressure between the drums, 
so that the circulation in A and B might continue as 
before, yet C, though in equilibrium, would have no 
circulation at all. 

The 1:77ft. of steam in C need not be at the top. 
It may be locked in the middle, with water above and 
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Fig. 1—Two Drums with Several Tubes in Parallel 


below, especially if the tube C has a drowned dis- 
charge. Even if a fourth tube D, shown dotted in 
Fig. 1, is added, ostensibly to feed C, it does not 
follow that it willdoso. The three tubes A, B, and D 
can together be in equilibrium and tube C still 
stagnant. 

If C is heated, this state of things could exist only 
momentarily, unless the heat is concentrated on the 
section of C containing the steam. But heating C 
will not necessarily cause an upward current. There 
may be a growth of the 1-77ft. steam bubble in both 
directions. The top water goes upwards and the 
bottom water goes downwards. This will upset 
all the circulation in A and B, and as a result faulty 
circulation is set up therein. 

Heating the downcomers may accentuate the 
conditions under which stagnation may exist. If 
the point of evaporation is somewhere on the down- 
comer A, the difference in head between the top and 
bottom drums may be much less than 12-73ft., so 
that tube C may be more nearly full of steam, yet 
stagnant. 

The conditions described in this section apply 
whether the drums are vertically above each other, 
or if the tubes are inclined, or even if they are nearly 
horizontal, joining headers at each end. The arrange- 
ment of water-wall tubes in parallel between hori- 
zontal headers is another example. By arranging 
tubes in parallel, bad circulation results with violent 
surges and possible stagnation. Stagnation in any 
tube immediately permits overheating of the tube to 
take place. The most effective method of obviating 
this danger is to provide each steaming tube with its 
own individual downcomer, as in the standard U-tube, 
to ensure that the head available will not be unequally 
divided between several upcomers in parallel. 

The use of bottom drums, or of headers, as distri- 
butors, is thus likely to prove inefficient. In addition, 
such drums are heavy, bulky, and costly, and increase 
the overall width of the boiler. The tubes all require 
extra expanded joints where they enter the bottom 
drums, also hand-holes if they enter headers. Free- 
dom for expansion and contraction is restricted, and 
racking strains are set up due to unequal heating of 
the tubes. Cracking of tube plates between the holes 
results. The drums shield the lower ends of many 
tubes from the fire and from the up-current of gases, 
so that the effective heating surface is reduced. The 





original value of the lower drums in acting as traps 
for sludge is of much less importance to-day, when 
practically pure feed water is the rule. 

The adoption of high heads (by lengthening the 
U-tube) does not of itself increase the circulation 
appreciably, unless provision is made to reduce the 
friction in the extra connecting pipes. The same 
considerations apply to water-wall tubes, which 
have a high available head, yet which frequently have 
defective circulation, due to inadequate connecting 
pipes between the water-wall headers and the main 
boilerdrum. Such conditions are known to have been 
ameliorated to some extent by increasing the number 
rather than the size of external pipe connections be- 
tween drum and headers. These necessities have, of 
course, increased the cost and complication, and have 
added to the weight and the number of joints, en- 
hancing thereby manufacturing, erection, and main- 
tenance charges. 

Forced Circulation Boilers.—In the usual types of 
forced circulation boilers, recently introduced to 
ensure better circulation, it is usual to employ very 
long tubes, in which the contents may be either 
completely evaporated, or evaporated to a fairly high 
dryness fraction. 

Comparing with the U-tube standard, the question 
immediately arises, Why is forced circulation necessary 
atall? The power to drive the circulating pump may 
amount to 1 per cent. of the total power output of the 
plant. The reason is that the long forced circulation 
tube is equivalent to several smaller tubes in series. 
More water has to pass through the tube, hence the 
velocity must be greater. The friction head increases 
in proportion to the square of the velocity, to the 
length of the tube, and to the exit dryness, all of 
which are much greater than for the standard U-tube. 
The acceleration head is also greatly increased. This 
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Fig. 2—Diagram of Niclausse Boiler 


head has usually to be overcome solely by the pump, 
since natural head is non-existent, or negligible. 

The chief merit claimed for such boilers is that 
circulation is positive. The claim may be justified in 
comparison with many designs of natural circulation 
boilers, which are defective by reason of their having 
heated downcomers, tubes in parallel, drowned dis- 
charges, &c. Yet the U-tube boiler is equally, indeed 
more, dependable with only natural circulation and 
without accessory pumping equipment. 

The use of forced circulation may offer advantages 
in permitting the tubes to be arranged round the 
floors and walls of the combustion chamber in any 
desired way. Yet boilers exist, having such tube 
arrangements, in which the circulation is natural. 
There are, moreover, the added difficulties of cleaning, 
inspection, and of removal and replacement of the 
long and severely bent and welded tubes, should these 
be necessary. 

Any form of forced circulation, however desirable 
its results might possibly be in surmounting the short- 
comings of water-tube boilers in general use, cannot be 
as efficient as natural circulation properly arranged, 
for, as deduced from the foregoing analysis, natural 
circulation is derived from the energy of the fire acting 
directly on the water and steam. Friction losses re- 
appear as heat, though at a lower pressure. Forced 
circulation requires electrical energy, which in a 
modern power station is seldom more than about one- 
quarter of the heat energy of the fuel put into the 
boiler. This quarter of the heat energy used in 
power for overcoming friction in the pipes re- 
appears as heat. The other three-quarters is irre- 
vocably lost in the condenser during the generation 
of the mechanical power in the turbines. 

Field Tube Boilers.—The so-called ‘‘ Field” tube 
was invented about 100 years ago by Perkins, and 
improved by Field in fire engine boilers some 80 years 
ago. The Field tubes project downwards into the 
combustion chamber. Each tube has an inner tube, 
which is fed with water through a conical funnel at 
its upper end. The steam, on formation, rises in the 
annular space between the outer and inner tubes. 
Boilers of this design gave very satisfactory results 
and were noted for their ability to produce full- 
pressure steam within a very few minutes of starting 
from cold. 

An improved form of the Perkins-Field tube which 
has been developed during the last 50 years, mainly in 
France, in naval, marine, and land water-tube boilers 





for all manner of service, is the Niclausse tube (Fig. 2). 
It consists of a plain tube closed at one end and 
leading through headers at the other end to a single 
steam and water drum. Water enters each plain 
tube through an inner tube. The header is divided 
into two parts by a vertical partition. ‘The right- 
hand part is full of water and supplies the inner 
tubes. The outer tubes lead back to the left-hand 
side of the header which collects the steam from them, 
and delivers it above or near the water level in the 
drum, a spout being fitted to the top of the inside 
compartment for that express purpose. 

Here there are unheated downcomers. There is a 
free discharge of steam into the drum. Moreover, 
there is an individual supply of water to each heating 
tube. It may seem possible that any water separating 
out at the header end of the upper tubes may tend 
to pass down the header and obstruct the flow of 
steam from the lower tubes. Observations of flow, 
however, in a boiler working under pressure and 
having glass panels in the header, show that circu- 
lation and steam discharge are extremely satisfactory. 
No chunks of solid water are carried into the drum— 
a commendable feature of this boiler which is con- 
firmed by the fact that it delivers very dry and clean 
steam under exceptionally heavy overloads. 

The Lewis Single-Drum Boiler of Rational Design.— 
An improved arrangement of the Perkins-Field tube is 
shown diagrammatically in Fig. 3. A single water 
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Fig. 3—Diagram of Lewis Boiler 


and steam drum is provided. The heating element 
consists of an outer tube projecting radially from the 
drum, at some convenient angle of inclination, and 
closed at its lower end. The steam formed in this 
tube is conveyed above the water level in the drum 
through a special compartment. An inner tube, 
leading from the water section of the drum, conveys 
the water to the lower end of the outer tube. 

This design, when compared with the standard 
U-tube, is seen to have the essential features which 
have been proved to be desirable and practical. Ina 
boiler consisting of several such tubes attached to the 
same drum, every tube forms an individual heating 
unit, with its circulation independent of the flow in 
any other tube. Each tube has its own individual 
supply of water through its own inner tube. The 
inner downcomer tube is unheated, and the annulus 
upcomer discharges its steam above the water level 
in the trough. The steam on reaching the upper 
part of the drum strikes suitable baffles, to make the 
water content separate out and to ensure that only 
clean and dried steam passes to the main. 

The performance of this tube may be calculated in 
the same way as for the simple U-tube. A convenient 
size of tube has an internal diameter of ]}in., and an 
external diameter of Ijin. The inner tube may be 
fin. internal diameter and of 20 S.W.G. thickness. 
Thus, the cross-sectional area of the inner tube is 
0-196 square inches, and of the annulus 0-97 square 
inches. The length of the tube is taken to be 12}ft., 
inclined at 45 deg. ; 

By an arrangement to be described later it is 
ensured that the feed water supply to the trough shall 
be very nearly at saturation temperature, so that the 
point of evaporation is very near the bottom of the 
tube. The tube end itself is shielded by refractories 
for a length of a few inches at the foot, so the point 
of evaporation may be located at only 14ft. from the 
bottom of the tube. 

The flow may be calculated in terms of the water 
velocity in the inner tube. A few variations in the 
equations are required, because of the special form of 
this tube. For the friction of water in the inner 
tube, the Reynolds numbers are lower than for the 
plain U-tube, and hence the friction factor is slightly 
higher. The loss at reversal, at the bottom of the 
tube, may be taken as (v-+-V)?/2g where v and V are 
the water velocities in the inner tube and annulus, 
respectively. The friction in the annulus is increased 
because of the reduction in hydraulic mean depth, 
due to the presence of the inner tube. The head 
causing flow is determined by comparison of densities 
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in the inner tube and annulus, the height being 
measured vertically. 

Values of velocity in the inner tube, dryness fraction 
at the top of the annulus, and the head causing flow, 
are plotted in Fig. 4, for rates of heat absorption up 
to the very high figure of 200,000_B.Th.U. per square 
foot per hour, measured all round the circumference of 
the tube, for a pressure of 300 Ib. per square inch, and 
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Tube, 
Fig. 4—Performance of Lewis Tube with Various Rates of Heating 


in Fig. 5 for a pressure of 1000 Ib. per square inch. 
The values for various pressures from 100 to 3000 Ib. 
per square inch, with a heat absorption rate of 
50,000 B.Th.U. per square foot per hour are given in 
Fig. 6. 

These graphs show that this tube gives good results 
even when the heat is extremely intense. Using the 
criterion already discussed, by which a “five times 
round ” boiler should be considered satisfactory, that 
is, the dryness fraction of the steam at the top of the 
annulus should not exceed 0-20, the tube would be 
suitable, at 300 lb. per square inch pressure, for a 
rate of heat absorption of 70,000 B.Th.U. per square 
foot per hour. At 1000 Ib. per square inch pressure, 
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ljin. outside diameter; inner tube jin. diameter ; 
length, 12ft. 6in. Pressure 1000 lb. per square inch. 


Fig. 5—Performance of Lewis Tube with Various Rates of Heating 


Tube, 


the permissible rate of heat absorption would be 
48,000 B.Th.U. per square foot per hour. 

These limits refer, of course, only to the tube of the 
dimensions specified. The tube lengths and sizes, and 
the relative sizes of inner and outer tubes may be 
varied to give suitable flow for any pressure and 
intensity of heating. It should be noted, however, 
that there are limits to the heat which should be 
applied to any tube; these limits are not due to any 
defect in circulation. The velocity curves in Figs. 4, 
5, and 6 show that there is very little variation in the 
flow, over the wide range of pressures and rates of 
heating considered. The head causing flow is also 
maintained at high rates of heating, though naturally 
it falls off slowly, with increasing pressure. 





Moreover, the calculations may be made with a 
reasonable degree of accuracy. There is none of the 
indeterminate character which is a feature of multi- 
tubular boilers, having nests of tubes in parallel 
between headers or drums. The limiting rates of 
heating for the tube in consideration correspond 
approximately to the highest rates of heating of 
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Tube, Ijin, outside diameter; inner tube, jin. diameter ; 
length, 12ft. 6in. Rate of absorption of latent heat, 50,000 
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Fig. 6—Performance of Lewis Tube at Various Pressures 


fire row tubes at full power in naval boilers. The 
heat would be partly radiant and partly convectional. 

In addition to having an adequate circulation over a 
wide range of pressures and rates of heating, these 
tubes offer valuable practical advantages in the general 
construction and operation of the boiler. 

A general arrangement of a boiler using these tubes | 
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| other tubes or the tube plates. 





trestles external to the combustion chamber. The 
steaming tubes are arranged in a bank subjected to 
both radiant and convectional heating, and as water- 
wall tubes subjected to radiant heat only. Each 
tube has only one expanded tube joint, namely, that 
at its upper end, and each tube is straight and easily 
inspected, externally and internally, and can be 
replaced without disturbing any others if necessary, 
The inner tube, when longer than the drum diameter, 
is articulated in sections about 3ft. long, connected 
by flexible joints, so that any of these tubes may 
independently and easily be inserted from, or with- 
drawn into, the drum, by folding up to any required 
extent within 180 deg. The ends of the flexible 
coupling project radially, and serve to centralise the 
inner tube within the outer tube throughout its 
length, though without seriously obstructing the 
steam flow in the annulus. 

The velocity of the water in the tubes is sufficient to 
prevent any danger of sediment being deposited in the 
tubes, though with the exceptionally clean and de- 
aerated water now in use for large boilers, there can be 
little danger of sediment anywhere. Since the tubes 
are closed at their lower ends, they cannot be drained 
except by siphoning. They therefore remain full of 
water, and are protected from the corrosion which 
takes place in other types of boilers when emptied 
and allowed to stand empty for long periods during 
cleaning and overhaul periods. 

The tubes are straight, and held only at the top end, 
the other being quite free ; they are therefore able to 


/expand with temperature changes, without stressing 


The tubes can easily be 
kept clean, since external cleaning tools or blowers 
may be operated from their unobstructed lower ends, 
longitudinally, effectively removing all soot and 
enabling the efficiency of the boiler to be maintained 
for very long periods, thus ensuring a good reliability 
factor. 

The gases cross the tubes practically at right-angles, 
so that the maximum heat transfer may be obtained. 
It becomes easy to arrange the correct variation in the 
cross-sectional area of the gas passages to keep up the 
gas speeds, without resorting to inefficient baffles and 
multi-pass arrangements. Thus the heating rate over 
the back tubes may also be maintained at a high 
level. 

The possibility of greatly reduced total heating 
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Evaporation, 36,000-45,000 Ib. per hour; working pressure, 300-400 Ib. per square inch ; steam temperature, 725 deg. Fah.; 
feed temperature, 280 deg. Fah. 


A—Top drum. 

B—Main steaming tubes. 
('—Inner tubes. 
D—-Trough. 

E—tTrestle. 


G—Superheater. 


F—Water-wall tubes. 


H—Superheat control damper. 
J—Sensible heating tubes. 
K-—~-Air preheater. 


L—Fan. 

M-— Hot air duct. 
N—Secondary air ducts. 
P—Tube support plate. 
Q—Inspection door. 


Fig. 7—Lewis SingleeDrum Stoker-Fired Water-Tube Boiler 


is shown in Fig. 7. This boiler is designed for an 
electric power station, using low-grade fuel, and pro- 
ducing 36,000-45,000 Ib. of steam per hour at 400 Ib. 
per square inch pressure and 725 deg. Fah., from feed 
water at 280 deg. Fah. 

There is a single drum at the top, supported by 


surface for a given output and efficiency, by resort to 
higher gas speeds, as advocated by Dr. Nicolson in 
1908 (Nicolson 1910, 1919), and more recently by Dr. 
Mellanby, is rendered feasible. Undoubtedly the 
hesitation of boiler-makers in the past to adopt such 
high gas speeds has been due to fear of the ill effects of 
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heating the downcomer tubes, with consequent 
interruption of circulation. By using inner feeding 
tubes, however, this danger is eliminated. Circu- 
lation is adequate, the rate of heating the rear tubes 
can be increased, and the total area of heating surface 
for any particular duty considerably reduced. This 
improvement undoubtedly provides a most valuable 





means of reducing the overall size, weight, and cost of 
boilers for all purposes. 
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unusually large range of feed water level has often 
been demonstrated. 

Ths boiler has no superheater or economiser, yet 
yields efficiencies of 66 per cent. and 70 per cent. re- 
spectively at the higher and lower calorific values of 
the fuel. It raises steam at 200 lb. per square inch 
pressure within 15 minutes. The feed water, supplied 
by the Metropolitan Water Board, is of 16 deg. 


| hardness, reduced to 2 or 3 deg. by a hot lime-soda 


The arrangement of water walls to the combustion softener. Concentration is kept low by a continuous 





chamber is rendered much simpler by the use of tubes | 
of the type described. Their certain circulation 

eliminates many of the troubles hitherto experienced | 
with water-wall tubes, whilst the number of joints 

and pipes is greatly reduced. 

Since each tube forms an individual heating unit, it 
becomes possible to arrange that the sensible heating 
shall take place in tubes attached to the main drum, 
instead of in an external economiser. These tubes are 
in the rear bank, where the gas temperatures are at 
their lowest value. They may be outer tubes with 
“inners,” similar to the steaming tubes already 
described, but they would more usually be double or 
plain U-tubes, having some legs with and some 
without inner tubes. The feed water from the pump 
can be led to a series of spigots pointing a short 
distance down the back leg of certain U-tubes. 
This promotes correct water flow and prevents the | 
incoming cool feed from mixing with the hot water in 
the drum. The forward upcomer leg discharges the 
sensibly heated water into the drum, whence it flows 
to the open ends of the central trough, from which the 
inner tubes feeding the steaming annuli of the outer 
tubes take their supplies of water. Many efforts have | 
been made to enhance the value of the rear heating | 
surfaces of water-tube boilers, but they have all | 
proved futile, because admixture with the hot water | 

| 
| 
| 


in the boiler could not be prevented. 

The elimination of the external economiser and its 
complicated pipework, difficult to keep clean of soot, | 
and also of its heavy supporting structure, is another 
step of great importance in the design of improved | 
boiler plant. 

The cumulative effect of the various improvements | 
in design as described, namely, the simplicity of 
layout, the safe use of higher heat-transmission rates, | 
and the abolition of a separate economiser, enable the 
size of the boiler for any given duty to be greatly 
reduced. The quantity of refractory materials, 
insulation, and casings is also reduced. There is, 
moreover, a reduction in the cost of housing the 
boilers, or of providing foundations, particularly on 
those riverside alluvial sites where power stations are 
frequently built, and where piling is necessary. No 
heavy supporting structure, such as is required for an 
external economiser is necessary. 

Due to the reduction in size of the boiler, as well as 
to the inherent simplicity of the design, the main- 
tenance costs are also reduced. There are fewer 
starting-up, standby, and radiation losses. There is 
less stress, strain, and corrosion; and fewer other 
deteriorations occur. Inspection, washing-out, and, 
if necessary, withdrawal and replacement of tubes, 
are easy. The need for withdrawal, however, is 
remote, since the circulation is good, and stagnation 
and consequent overheating is impossible. 

A Lewis boiler designed on these principles has been | 
in operation for the last four years, giving excellent | 
results.* No trouble with circulation or tube joints | 
has been experienced, though the rate of firing on 
occasions exceeded 1 Ib. of fuel oil per square foot 
of heating surface. Annual inspections have revealed 
no tube distortions or distress, also that all interior 
tubes, &c., which have three times been drained and 
withdrawn, and then replaced, are as clean and sound | 
as when they were installed. The benefit of the | 


| 








* See THe Enotnerr, April 19th, 1935. 
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Fig. 8—Lewis Mobile Single-Drum Water-Tube Boiler 


blowdown, the make-up being 100 per cent. Re- 
peated samples of water tapped from the bottom of 
the U-tubes have proved that no deposit remains 
there, though in the drum, below the level of the 
blowdown orifice, an amount of soft mud is to be 
found. The high velocity of flow down the inner 
tubes is sufficient to prevent any serious accumulation 
anywhere within the tubes or feed trough. 

A further recently completed design (Figs. 8 and 9) 

















Fig 9.— Portable Boiler for A.R.P. Duty 


of a portable boiler for air raid precaution duties 
shows convincingly the great economies in weight, 
space, and cost of boilers using tubes of the type 
described. This boiler, having a capacity of 6000 lb. 
of steam per hour at 185 |b. per square inch pressure 
when hand-fired with coal under very low natural 





draught, is compact enough to be mounted on a four- 
wheeled trailer; its total weight, including feed 
pumps, &c., is less than 10 tons. The boiler may 
therefore be towed at a speed of 15 m.p.h. behind 
any power-driven commercial vehicle or tractor, 
and the weight and dimensions will not infringe the 
Road Acts, or call for any special notification of per- 
mission to traverse the roads. 








An Automatic Battery Cut-Out 


In the accompanying engraving is shown one of a 
new range of automatic cut-outs now being made 
under the trade name ‘‘ Non-Merecurial ”’ by Crypton 
Equipment, Ltd., of North Acton Road, London, 
N.W.10. They are made in sizes up to 400 amperes 
for constant-potential battery charging and in smaller 
sizes for portable charging equipment, &c., for any 
number of cells up to 110. Their design permits 
them to be used in either a horizontal or vertical 
position without interference with their operation, and 
they may be fitted on either front or back of the 
switch-board on insulated or metal panels. 

The cut-out comprises a soft iron core wound with a 
liberally rated shunt winding, connected across the 
series supply, and a series winding in series with the 




















AUTOMATIC BATTERY CUT-OUT 


charging supply and the battery carrying the charging 
current. When the voltage of the charging supply 
exceeds the battery voltage the shunt winding closes 
the charging circuit and the current which flows in 
the series winding increases the pull of the cut-out 
armature, thus ensuring good contact. The series 
winding keeps the charging contacts closed until 
such time as the charging current has dropped in 
value to nearly zero. Hence the charging circuit 
being broken at the minizaum current value prac- 
tically no reverse current flows from the battery 
back through the charging circuit. The average 
reverse current required to open the charging circuit 
is stated to be in the region of from 2 to 4 per cent. 
Associated with the cut-out assembly is a magnetic 
circuit, including an armature, which carries laminated 
main charging contacts. Being of the wipe type, 
these contacts are self-cleaning and offer no appre- 
ciable resistance to the charging current. The 
pulling-in value of the armature is easily adjusted to 
enable the cut-out to be used over a wide voltage 
range and provision is also made for adjustment of 
the air and magnetic gaps by setting them to calibrated 
stops. 

Although the cut-out illustrated is of the enclosed 
type it can also be supplied without covers, the three 
terminals required for connections being secured on 
the cut-out frame. 








File Grinding Machines 


In the manufacture of files the grinding of the 
blanks is a matter of considerable importance, not 
only for the expediting of later operations, but in 
order to obtain the high standard of accuracy now 
called for in the finished articles. The firm of Walters 
and Dobson, Ltd., of Sheffield, which specialises in 
file making machinery, has recently developed a 
machine for this class of work which incorporates the 
smooth working essential for economie production 
and minimum of wear on the grinding wheel with 
rugged construction and simplicity in operation. 
The arrangement of the machine, which is made in 
two sizes for files up to 12in. and those up to 24in. in 
length, is shown in the accompanying drawing. 

The file blanks are mounted on rubber pads in a 
trough which moves backwards and forwards under 
the grinding wheel. This trough is supported by 
rollers having bearings mounted on springs. The 
rubber pads and the bearing springs act as shock 
absorbers to permit the trough to give under any 
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undue pressure from the wheel and assist in giving 
smooth travel to the trough. Reciprocation of the 
trough is effected by a worm shaft at one end which 
is driven by a worm wheel on the pulley shaft. This 
pulley shaft carries two belt pulleys for the backwards 
and the forwards movements, and the length of the 
trough movement is set by a striker on its side which 
actuates, through levers, a reversing gear. 

The grinding stone spindle bearings are mounted in 
housings which are moved up and down vertical slides 
on the pillars on either side of the main frame under 
the control of lead screws. Worm wheels on the top 

- of the lead screws are turned, to adjust the pressure 





designed for fast production work, the machine 
incorporates several novel features which enable a 
high output to be obtained. In fact, it is claimed 
that even with unskilled labour 500 pieces per hour 
can be grooved. 

The continuous operation made possible is claimed 
to save much time and reduce the unit cost to a 
minimum. Since the spindle, and not the chuck, 
revolves, it is possible to groove large, irregular 
pieces without any danger to the operator or causing 
vibration. When the tool has reached its proper 
depth, it is not necessary for the operator to return 
the feed lever to its neutral position, for this operation 



































The number of strokes of the spindle per revolution 
is controlled by a set of change gears. The change 
gears to be used for various types of grooves are 
determined by the desired speed of the cutter and the 
ratio between the strokes and revolutions of the 
spindles. For example, if it were desired to cut a 
single loop, it would be necessary to use change gears 
that would give one revolution of the spindle to one 
stroke, or if a figure-eight groove were desired, gears 
giving two revolutions to one stroke, &e. It is 


possible to obtain five different cutter speeds and 
eleven different types of grooves with the standard 
gears furnished with the machine. 


With the standard 















































of the grinding wheel, by a spindle across the top of 
the machine, which is controlled by a hand wheel at 
one side. In order to impart a good finish to the 
blanks a transverse or side to side movement of the 
grindstone over the trough is effected by means of a 
worm rotating with the spindle of the stone. This 
worm works in conjunction with the worm wheel of 
an eccentric the setting of which determines the 
extent of the transverse movement of the grinding 
wheel spindle. An interesting bearing evolved to 
accommodate this spindle movement comprises an 
“SKF” self-aligning roller bearing fitted axially 
in each housing and mounted on sleeves of phosphor 
bronze. Keys fixed to the spindle fit in keyways 
cut along these sleeves and yet leave it free to slide 
along in them, thus the spindle whilst actually rotating 
in the roller bearings is free to move transversely in 
the phosphor bronze sleeves. Lubrication of the 
spindle is of particular importance in order that its 
life may not be shortened by this sliding arrangement. 
Oil is picked up from a well at the bottom of the 
bearing housings by rings on the spindle and is 
introduced between the spindle and sleeves by helical 
grooves. The axial movement of the spindle helps to 
distribute the oil along the contacting surfaces. 

The grinding wheel is dressed by means of a cutting 
wheel on a carrier which is wound by a lead screw 
along a bed- between the side frames of the machine. 
This bed is mounted on slides in the frames and its 
movement to or from the grinding wheel is effected 
by screws on either side which are actuated by worm 
wheels on a handwheel operated shaft. 

Although they can be used for natural stones, these 
machines are particularly intended for synthetic 
grindstones. In the larger machines the synthetic 
stones used are 40in. diameter by 12in. wide, whilst in 
the smaller machines stones of the same width but of 
30in. diameter are employed. The shaft speed varies 
from 470 to 780 r.p.m., giving a peripheral velocity 
of 5000ft. per minute, 30 H.P. being required to drive 
the larger machines and 20 H.P. the smaller ones. 

We are informed that the output of the larger 
machine treating 14in. files is five gross per eight hours 
and for the smaller machine treating 12in. files five 
and a half gross per eight hours. 





Oil Grooving Machine 


RECENTLY we received particulars from E. H. 
Jones (Machine Tools), Ltd., of Edgware Road, The 
Hyde, London, N.W.9, of a new machine, known as 
the ‘ Wicaco ”’ continuous oil groover, for which the 
firm is sole agent in this country. It is made by 
the Wicaco Machine Corporation, of Philadelphia, Pa. 
Our engraving shows that the spindle of the machine 
is arranged vertically, a position which, apart from the 
advantage of conserving floor space, enables the 
operator to load and unload the work without stopping 
the machine, since the chuck is stationary. Primarily 





FILE GRINDING MACHINE 


is done automatically. The operator removes the 
work from the chuck or fixture without wasting 
any time in returning the feed lever. 

The machine occupies a floor space 24in. in diameter 
and stands approximately 4ft. high. The only 
extensions are the belt or motor drive and the stroke 
adjustment shaft on the opposite side. The maxi- 
mum depth of the grooves which can be cut is yin. 
and the maximum width jin. Grooves can be cut in 
holes fin. to 4}in. in diameter. Work with an 
outside diameter of 4}in. can be held in a three-jaw 
chuck, while work with an outside diameter over 

















OIL GROOVING MACHINE 


4hin., or irregularly shaped pieces, can be held on a 
face plate. Power is furnished by a # H.P. motor 
running at 1200 r.p.m. 

The stroke of the spindle, which is determined by 
the length of the groove, is adjustable by increments 
of lin. or gin. over a range from zero to 7in. The 
adjustment is accomplished by loosening a locking 
nut and then turning a knob to a graduation on the 
sleeve indicating the desired stroke. Although the 
maximum stroke is 7in., work with grooves longer 
than 7in. can be done by reversing the piece and 
making a second operation. 


a I ; } 

4’-10" | 3-6" 
| Max. Forward Max. Rear Position 
4 Position “Twe EnGincen” of Screw «@ 


| gear changes it is possible to cut a right or left hand 
spiral groove up to one-and-a-half revolutions per 
stroke, and by means of a special set of auxiliary 
change gears, which can be attached to the bottom of 
the machine, from one to eight revolutions per stroke 
are possible. The changing of these gears requires 
little time and the most difficult type of groove can be 
easily set up complete in 10 minutes, we are informed. 

Without the use of a cam, the machine cuts a 
continuous groove of both a right and a left hand lead. 
If a groove of only one lead, or a groove of two leads 
not connected on the ends, such as an X-groove, is 
desired, a cam is used to withdraw the cutter from the 
work and allow it to pass over that space where no 
groove is required. There are two standard cams 
which can be used to cut all standard types of grooves 
and special cams can be supplied to cut any form of 
special groove. 

A standard three-jaw chuck on top of the machine 
is used to hold round bushings. It is supported by 
three heavy upright steel posts, one of which is 
threaded to accommodate the elevating nut which 
is used to raise and lower all chucks and fixtures. 
The chuck is of the three-jawed scroll type, self- 
centering, and is opened and closed by means of a 
handle operating a pinion and gear. An adjustable 
arm mounted on one of the upright posts serves as a 
stop to locate the work when it is placed on the chuck. 
This feature is claimed to be valuable, especially on 
production work. Work which cannot be held in the 
standard chuck because of its size or shape can be 
held on a face plate, which is adaptable to the standard 
chuck base. as 

Half bearings are held in an air-operated vice, 
which is controlled by a hand valve conveniently 
mounted on the side of the machine. The jaws are 
so made that the work locates itself each time the 
vice is closed. 

Work to be slotted or with elliptical holes to be 
grooved is held in a screw-feed fixture. In using this 
fixture for slotting, the spindle does not revolve, but 
uses only the up and down stroke. The work is fed 
against the tool, and a cam is used to relieve the tool 
on the up stroke. When cutting grooves in work 
having an elliptical bore, such as babbitt retaining 
grooves in connecting rods, the screw-feed fixture is 
also used. After cutting on one side of the bore, the 
work is fed over to cut the other side. This fixture 
can be made to hold irregular pieces, or a standard 
chuck can be mounted on top to hold bushings. 

Work having two grooves opposite or at an angle 
to each other are held in an index fixture. This 
fixture has a handle on the side by which the work is 
indexed to the desired position after the first groove 
is cut, thus eliminating the necessity of a second 
operation. This fixture can also be made to hold 
irregular pieces. 

The entire machine can be oiled from the outside. 
All moving parts and bearings are thoroughly lubri- 
cated by either individual oil cups or from one or two 








main reservoirs from which all interior bearings are 
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lubricated by means of oil tubes. The main spindle 
bearing has an oil reservoir which completely encircles 
thespindle. Provision is also made for the lubrication 
of all the gearing. 





An Automatic Centre Punch 


AN important.feature of the ‘ Eclipse’ auto- 
matic centre punch, illustrated herewith, which has 
recently been introduced by James Neill and Co. 
(Sheffield), Ltd., is the fact that the strength of the 
blow delivered by it is adjustable. By turning the 
milled head of the punch the user can quickly 
regulate the strength of the blow from that required 
to produce a light pinprick to that giving a fairly 
heavy indentation. At any one setting the strength 
of the blow and therefore the size of the impression 
is constant, a fact in favour of the use of an auto- 
matic punch in preference to a hand punch. Further, 
it is impossible to deliver a blow heavier than a 

















CENTRE PUNCH 


certain limit, with the result that work is not likely 
to be damaged in the way in which it sometimes is 
by the too vigorous use of a hand punch. The 
punching point is made of crucible steel and can 
readily be replaced, if it ever becomes necessary 
to do so, simply by unscrewing the nose cap and 
inserting a new point. The barrel in which the 
point slides is filled with a lubricating grease. With 
the point in position on the object to be marked 
the barrel is forced down towards the work by 
pressure applied by the fingers to the top end. This 
movement is made against the reaction of a spring 
which after a certain length of travel is automatically 
released to strike the blow on the punch point. 
Even at the heaviest setting it is quite easy to operate 
the punch with one hand. Ail the mechanism is 
completely enclosed and is made of hardened and 
tempered steel. The punch is provided with a clip 
to enable it to be carried in the pocket like a fountain 
pen. 





Research Work on Tin* 


THE new laboratories provide for experimental 
work in tnetallurgy, chemistry, electrochemistry, and 
physics. The task of equipping them is still pro- 
ceeding, unavoidably at a slower pace than could be 
desired, owing to the delay in obtaining apparatus in 
war time. X-ray equipment has recently been 
installed in the physics laboratory and will be used 
during the coming year to study changes occurring 
in tin-base bearing metals. This equipment is 
essential to modern research technique, and is used 
in the study of many of the subjects under investi- 
gation. 

Early in the year a new plan of research was put 
into operation. Thirty-nine definite research projects 
were listed and suitably allocated, priority being 
given to selected projects. 

On the outbreak of war this plan was revised so as 
to concentrate more especially on projects likely to 
result in increased use of tin in the changed conditions. 
Many of the items in the original plan have, therefore, 
been held in abeyance, and research has been con- 
centrated during the past few months on the following 
subjects, which are of immediate urgency :—Tinplate 
for canned foods; bearing metals for aero-engines and 
oil engines; and hot-dipping and electro-deposition of 
tin and tin alloys for food handling and processing 
equipment. 


A New Group or HicH Strrenetru Trn-Ricu 
ALLOYS 


A new group of tin-antimony-cadmium alloys 
having higher antimony contents (9-14 per cent.) 
than those investigated previously has now been 
studied in detail. Alloys having remarkably high 
strength, which is retained permanently at room 
temperature, are obtained by casting into a chill 
mould and cooling rapidly. A considerable range of 
properties from high hardness with low ductility to 
good ductility with somewhat lower strength can be 
obtained by suitable variation of the composition, 
but all the alloys have strength and hardness values 
far in excess of those of commonly used tin-rich 
alloys. If a hard alloy is required for a purpose 
where ductility is unimportant, one having a Brinell 
hardness of 45, equal to that of copper, can be 
selected. If maximum tensile strength is needed 
with some degree of ductility, then a second range of 
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* From the Fourth General Report, 1939, of the International 


Tin Research and Development Council. 


composition gives tensile strengths from 8 to 9 tons 
per square inch with 2-5 per cent. extension and 
Brinell hardness of 41-43. If greater ductility is 
required with high strength, a third range of compo- 
sition gives tensile strengths of 7-8 tons per square 
inch with 6-8 per cent. extension. The most ductile 
alloys of the groups have tensile strengths of 5-6 tons 
per square inch with 15-25 per cent. extension. 

The most suitable of these alloys are to be recom- 
mended for the production of small parts by die- 
casting, since this process would automatically 
produce the correct conditions for maximum strength 
and no subsequent heat-treatment would be required. 

The effect of heat treatment on these alloys is 
being studied, however, to select those compositions 
which will maintain their high strength for long 
periods at elevated temperatures, and it has been 
possible to produce a different type of hardening 
which in certain alloys is retained for at least 1000 
hours at 100 deg. Cent., showing that these alloys are 
suitable for continuous service at temperatures up 
to 100 deg. Cent. 

This work is now being extended to find alloys 
which will maintain their enhanced properties at 
even higher temperatures (120-140 deg. Cent.). 
Certain alloys over a small range of composition have 
been found to be quite stable at 140 deg. Cent.; 
some of them are now being tested as bearing metals, 
since their strength is far in advance of the present 
tin-rich bearing metals, and will be maintained in 
service at the high temperatures which a bearing 
may reach in a modern high-speed engine. 


CONDENSER TUBES 


An earlier report referred to work in which the 
corrosion resistance of high-tin bronzes in sea water 
was compared with that of typical condenser tube 
alloys. This work, which demonstrates the superior 
resistance of high-tin bronzes, has now been published 
in the Journal of the Society of Chemical Industry. 

During the year, the investigation has been 
extended to a study of the oxide film formed on 
similar alloys immersed in stagnant sea water and 
in sea water stirred by nitrogen, air, or oxygen ; 
it is well known that the corrosion behaviour of 
metals and alloys depends largely on the type of 
oxide film formed. It was shown that very resistant 
films are formed on high-tin bronzes in sea water, 
especially in the presence of air or oxygen, and that 
the corrosion resistance of these alloys can be in- 
creased by pre-treatment with an oxide film. This 
section of the work has also been published in the 
** Journal of the Society of Chemical Industry.” 

A number of new, complex bronzes containing tin 
have been selected for further corrosion tests in sea 
water. These alloys are known from previous work 
to have satisfactory mechanical and working pro- 
perties for the production of condenser tubes, and 
their compositions are such as to suggest that they 
will form the type of oxide film that confers resistance 
to corrosion. The experiments are in the early 
stages. 

A small number of condenser tubes of the new 
10 per cent. tin-bronze alloy were installed early in 
the year in one of the main condensers of a large 
electric power station. This station uses estuarine 
water for its condensers and corrosion conditions are 
known to be severe. Half of the tubes were of British 
manufacture, and half of French. The trial will run 
for at least two years, but a preliminary report is 
expected early this year. 





Economic Conditions in Canada 





CANADIAN business and industry is rapidly 
adjusting itself to conditions brought about by new 
demands and by governmental restrictions imposed 
to promote efficiency in the country’s war effort. 
The British Government has entered into agreements 
with seven Canadian companies producing copper 
whereby 80 per cent. of their output will be sold to 
the British Ministry of Supply, the price being 
approximately that ruling at the outbreak of war. 
The agreement covers some 420,000,000 lb. of electro- 
lytic copper. Contracts have been placed for addi- 
tional railway equipment to a value of 25,000,000 
dols. to facilitate the movement of war supplies by 
both Canadian railway systems. Apart from these 
important developments, which come into the category 
of war business, there have been a number of favour- 
able features in industry and trade. Manufacturing 
has reached the highest peak of activity in nineteen 
years; October shipments of newsprint were 13-4 
per cent. above the 1938 level, while production rose 
10-2 per cent., both figures being the highest since 
December, 1937. 

Steel production has been rising, the output of 
steel ingots and castings in the first nine months of 
the year amounting to 937,693 tons as compared with 
911,005 in the same period of 1938. Total industrial 
production, as measured by a comprehensive index, 
showed a gain of more than 9 per cent. in the first 
ten months compared with the same months of 
1938, and the October figure reached a near record 
peak of 139-7, only exceeded by January 1929. 


than in 1938, with gold, nickel, zinc, and coal output 
reaching encouraging levels. 

During the present year a great deal of money will 
be in circulation in Canada. Expenditures running to 
50,000,000 dols. a month on Canadian and British 
account, largely for war materials, will be made. 
All the shipyards are to be put to work, of which 
there are several across Canada. This will involve 
an expenditure of five to six million dollars per month. 
There will be approximately another million dollars a 
day for the men on military service. The tre- 
mendous programme for training some 25,000 men 
for the air service will also involve big expenditures. 
It has been predicted that the railway deficit of 
44,000,000 dols. last year will be cut in two by next 
April, and that if war production keeps up for the 
next few years the railways will be able to stand on 
their own feet. The relief (or dole) problem to the 
government, which cost 40,000,000 dols. last year, will 
be very considerably reduced by reason of the fact 
that a large number of surplus men have enlisted in 
the army, and also to the fact that Western Canada 
farmers will be less dependent on relief assistance. 





BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


SFANDARD GAUGES FOR A.R.P. LIGHTING 


(B.S./A.R.P. 30).—One of the difficulties in complying 
with the provisions of the various regulations and specifi- 
cations in connection with A.R.P. Lighting is that the 
illumination values are expressed in foot-candles. The 
measurement of illumination in terms of foot-candles 
presents no difficulties in properly equipped laboratories, 
but it is quite a problem to evaluate illumination 
“on site,’ particularly when the level of illumina- 
tion is of the low order imposed by A.R.P. restric- 
tions. For many purposes it is not required that 
quantitative measurements should be made, but 
merely that tests be made to ascertain whether the 
illumination is in excess of or is less than the prescribed 
value. With this in view, gauges for checking low values 
of illumination have been developed, and this British 
Standards Specification has been published. The nominal 
values of illumination for which gauges are prescribed in 
the specification are 0-0002, 0-002, 0-02, and 0-2 foot- 
candle, and means may be provided for enabling more 
than one of these values to be gauged with the same 
instrument. The specification aims at ensuring the 
necessary accuracy combined with portability, but leaves 
the manufacturer free to develop his own design. An 
appendix giving notes on the essential parts of the gauges, 
and on the use of gauges is included. Copies of this 
specification can be had from the British Standards 
Institution, 28, Victoria Street, London, 8.W.1, price 2d. 
(3d. post free). 





NATURAL AGGREGATES FOR STRUCTURAL 
PURPOSES 


(B.S.S. 882).—The British Standards Institution has 
just issued a Standard for natural aggregate for concrete 
work, which provides for aggregate up to l4in. norminal 
size. Some of the difficulties of drafting a standard which 
would adequately cover the wide range of aggregates 
available, many of them possessing specific characteristics, 
is referred to in the Foreword, which states that con- 
siderable research has been necessary in order to safeguard 
against the possible ruling out of anything which may 
be satisfactory, and at the same time to ensure that no 
aggregate would be passed which is unsatisfactory. 
Much of this work has been carried out by the Road 
Research Laboratory. The Standard may broadly be 
regarded as falling into two parts. The first part covers 
the general requirements with which all aggregates must 
comply, and it also includes details of the gradings for 
aggregates of the various standard sizes. These gradings 
bave been based on a selected series of British Standard 
sieves with a view to the elimination of unnecessary sizes. 
The second part includes appendices which outline the 
methods of sampling and describe the manner of carrying 
out the different tests for determining the various pro- 
perties of the aggregate. Several of these tests are not 
referred to in the first or general part of the standard. 
They have been included, however, so that when an engineer 
requires an aggregate which possesses some specific 
property he can specify an appropriate test to determine 
the suitability of the aggregate supplied. In such cases 
he should clearly stipulate the particular tests to be carried 
out, and also the limits within which he requires the 
aggregates to comply. The aggregate covered by the 
standard is suitable for concrete used in all structural work 
including roads and it will, therefore, cover a very wide 
field of interest. 





THe Late Mr. A. J. Ratne.—We regret to have to 
record the death, on March Ist, at the age of 56, of 
Mr. Alfred Johnson Raine, chairman and managing director 
of Raine and Co., Ltd., Iron and Steel Manufacturers, 
Derwenthaugh-on-Tyne. Mr. Raine was the son of the 
late Mr. Benjamin Raine who, with the late Mr. George 
Raine, founded the business, starting at Winlaton Mill 
and later removing to the present works at Derwenthaugh. 
Following the deaths of the two founders the business 
was carried on by the two sons, Mr. W. G. Raine and Mr. 
A. J. Raine. Mr. A. J. Raine, who succeeded his brother 
as chairman, was connected with the firm for forty years 
and was widely known and highly esteemed on Tyneside 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Our Trade with India 


A survey of the import trade of India for the 
tirst six months of the Indian fiscal year, April Ist to 
September 30th, 1939, states that the competitive position 
is affected by the reduced imports during September from 
Germany and Great Britain, and the increased imports 
from Burma and Japan. The total imports from Great 
Britain declined both in value and in percentage, whilst 
those from Germany and the United States advanced in 
total imports but declined in percentage. In comparison 
with the first six months of 1938, the total imports from 
machinery and millwork in 1939 fell by 10 per cent. 
Imports from Great Britain, which supplied nearly 60 per 
cent. of the total, dropped in a similar proportion, whilst 
the imports from the United States increased. Germany 
supplied goods valued at Rs.1,32-5 lakhs against Rs.1,54 
lakhs in 1938. The value of imports of railway locomotive 
engines and tenders and parts rose from Rs.29-7 lakhs 
in 1938 to Rs.47-9 lakhs in 1939. This increase was due 
to a leap in imports from Germany from Rs.3-98 lakhs 
to Rs.28-3 lakhs, but imports from Great Britain fell 
from Rs.19%8 lakhs to Rs.15-3 lakhs. Electrical 
machinery was imported to the value of Rs.1,41-7 lakhs, 
of which Great Britain supplied Rs.90-9 lakhs against 
Rs. 1,10-4 lakhs in 1938. The total value of the imports 
of boilers declined from Rs.50.7 lakhs to Rs.47-1] lakhs, 
but the British share fell more sharply from Rs.46-2 
lakhs to Rs.39-9 lakhs. In the case of mining machinery 
there was a substantial increase in the total bought ; 
but the United States was the country which chiefly bene- 
fited. Her imports rose from Rs.5 lakhs to Rs.8-1 lakhs, 
whilst British imports rose from Rs.6-3 lakhs to Rs.7-4 
lakhs. Amongst iron and steel categories, the imports of 
angles and tees amounted to 4441 tons as compared with 
4144 tons for the corresponding period of 1938. Great 
Britain, in 1938, secured 88 per cent. of the total trade 
in this material, but in 1939 suffered losses to Belgium, 
whose share rose from 437 tons to 1100 tons, and to France, 
who supplied 355 tons. The British share fell from 3579 
tons to 2928 tons. In steel bars the British trade also 
declined, from 6510 tons in 1938 to 5665 tons, while the 
total imports increased to 11,936 tons. German imports 
declined from 603 tons to 573 tons, but those from 
Belgium increased from 955 tons to 1037 tons. The 
imports of steel ingots, blooms, billets, and slabs rose to 
17,962 tons compared with 4906 tons in the previous year. 
Details of these imports, however, are not given. 


The Pig Iron Market 


Business in the pig iron market continues on a 
more even course than in some other departments of the 
iron and steel trade. Production is at a high level, and 
is likely to be extended during the coming weeks. In 
spite of the huge demand, therefore, the Control has 
been able to ensure equitable distribution of material by 
carefully scrutinising applications for licences and exer- 
cising a general supervision. There is no doubt that some 
consumers would eagerly welcome an opportunity to 
collect reserves, but the Control is averse to this procedure 
and in practically all departments excepting the foundry 
iron section stocks are low both at makers’ and consumer’s 
works. On the North-East Coast the production of 
Cleveland iron was practically suspended some time 
ago and there seems no immediate likelihood of this being 
resumed. Naturally some consumers feel disappointed 
that supplies of Cleveland foundry are almost un- 
obtainable, although they have had to make do with 
Midland foundry grades long enough to have become 
thoroughly accustomed to their use. The pig iron pro- 
ducers on the North-East Coast are concentrating upon 
making basic and hematite iron for the steelworks, and it 
is obvious that at the moment these descriptions are more 
urgently required than are foundry qualities. The local 
foundries are fairly well occupied, but those devoted to 
the production of light castings have some unemployed 
capacity. The production and consumption of pig iron 
seems to be more evenly balanced than a few weeks ago. 
The makers of foundry irons are supplying consumers 
on the North-East Coast as well as their own local users 
and this absorbs the whole of their make. The light 
castings foundries in Scotland, which formerly used a 
certain amount of Cleveland iron, are now taking supplies 
of Midland irons and are able to obtain the latter at a 
slightly lower price than they formerly paid for Cleveland. 
In Scotland there is a steady pressure from consumers to 
obtain supplies, although this is less noticeable in the 
foundry department than in the case of basic and hematite. 
The slackness in the foundry department is entirely due 
to the quiet times which rule in the light castings depart- 
ment. Most of the foundries engaged upon this class of 
work are operating no more than three days a week and 
necessarily their requirements are comparatively small. 
The demand for East and West Coast hematite is main- 
tained at an exceptionally high level and the whole of the 
output is passing into consumption : in fact, it is probable 
that consumption is slightly in excess of production, and 
that the balance is being made up from makers’ stocks 
which have been considerably depleted since the beginning 
of this year. 


Scotland and the North 

After six months of war, the situation of the 
Scottish steelworks may be regarded as satisfactory. 
The interruption to supplies as a result of enemy action 
has been insignificant, and the works have been able to 
maintain a higher rate of production than was anticipated. 
The rise in the cutput of steel, however, has not been 
sufficient to keep pace with the growth of the demand, 
and much is now heard of late deliveries against contracts. 
This, however, is unavoidable and consumers expect 
that the gap between supply and demand will be made 
up by imports. This is being done in the case of semi- 


finished steel and as a result the situation of the re-rollers 
has greatly improved during the past few weeks. 


There is, 


Unless otherwise specified home trade quotations are delivered f.o.t. 


of course, a large production of British billets and sheet 
bars, but the capacity of the home works is not great 
enough to meet the full requirements of the consuming 
industries on a war basis. There have been no signs of 
slackening in the demand for structural steel. In fact, 
since the weather improved the requirements of the con- 
structional engineers have steadily mounted and appear 
to be only limited by the ability of the producing works to 
supply. Other branches of the engineering industry are 
large consumers of steel in different forms. The marine 
engineering establishments have a great deal of work in 
hand and are operating to capacity, almost entirely upon 
Government orders. The general engineers are equally 
busy, and in addition to their heavy requirements of 
ordinary steel are taking up considerable quantities of 
special sorts. The shipyards continue to exercise strong 
pressure upon the steelworks to obtain supplies of all 
classes of the materials used by this industry. The 
Clyde yards have been working at capacity since the 
outbreak of the war, and now that a national programme 
of mercantile shipbuilding has been entered upon in 
addition to the Admiralty orders their needs are likely 
to increase rather than diminish. Most of the re-rolling 
works are again operating full time. For the most part 
they have orders in hand sufticient to keep them fully 
occupied for the next six months, but with larger supplies 
of raw material some headway is being made against the 
arrears which accumulated in January. Another depart- 
ment which has benefitted from the freer supply of semis 
is the sheet industry. The greater part of the A.R.P. 
orders have been completed ; but the mills are still fully 
occupied on Government work and at the same time are 
trying to work off old export contracts which in many 
eases have been on their books for a long time. The 
Lancashire iron and steel markets are active and a notice- 
able improvement has taken place in the situation of the 
bar iron works. The stringency in the steel position has 
led to the diversion of many orders to this industry in 
cases where iron can be used instead of steel. As a result 
most of these works have sufficient orders in hand to keep 
them busy for a long time. The locomotive builders in 
particular have good contracts in hand on home and 
export account, and are requiring considerable quantities 
of plates. There is a good business also passing in tanks 
and the makers are busily employed. The Lancashire 
wire drawers are better occupied than for many years and 
exceptionally large tonnages are passing into consumption, 


The North-East Coast and Yorkshire 


The steelworks on the North-East Coast have 
pressed into operation all available plant and production 
has been at a very high level for several weeks past ; 
since, in fact, a recovery was made from the transport 
difficulties occasioned by the severe weather in January. 
It is doubtful if there is any plant now remaining idle 
which could be usefully employed. In spite of the efforts 
of the steelmakers, however, consumers’ requirements 
are of such magnitude that it is impossible to fill the whole 
of the demand and in some departments the works are 
falling into arrears with deliveries. An outstanding feature 
of the situation is the insatiable demand for all des- 
scriptions of structural steel. So far as can be judged, 
consumers needs have not yet reached the peak, and the 
future is regarded with a certain amount of concern. 
The constructional engineers are probably the largest 
consumers, although the shipyards are a close second. 
Practically all the constructional engineering firms are 
employed upon Government jobs and there is an enormous 
amount of work in hand in the erection of new buildings 
and extensions to works. It seems likely, therefore, that 
the demand will continue unabated for many months to 
come. The shipbuilding industry is already working 
at capacity and is likely to continue to do so in view of the 
large Admiralty naval and merchant shipbuilding pro- 
gramme. This accounts chiefly for the scarcity of plates 
and for the time being it is almost impossible to place 
new business for reasonably near delivery. It is hoped, 
however, that the situation will be relieved so far as 
sections and plates are concerned by imports from abroad. 
The production of semi-finished steel by the British works 
has been pressed to the utmost, but it is insufficient to 
meet the demands of the consuming works, and recently 
the position has been eased by the distribution of imported 
semis, although these have not been enough to meet the 
full requirements of the re-rollers. The Yorkshire steel 
industry is equally hard pressed to meet the extra- 
ordinary demand for all classes of steel. The Sheffield 
works are turning out a huge tonnage of basic steel but 
delivery dates are becoming more and more prolonged. 
The demand for acid carbon steel also is more than the 
works can easily satisfy, although the pressure is not 
quite so severe in this department. Special alloy steels 
are in active request for the engineering works employed 
upon Government orders. Great activity also rules at the 
works producing stainless steel. 


Copper and Tin 


Steady conditions have ruled in the copper 
market in Great Britain, and it seems unlikely that there 
will be any change of importance for some time to come. 
In spite of doubts which were held in the early days of 
the war as to whether the supplies obtainable from 
Empire sources would be sufficient to meet the require- 
ments of the country on a war footing, the metal available 
seems adequate. Copper for ordinary business is not 
so easily procurable, although even if it were it is im- 
probable that the producers of manufactured copper 
would have much spare capacity to devote to what may 
be regarded as peace-time work. Consumers appear 
to be receiving all the copper they need and the con- 
sumption must be at a high level. In the world market 
the chief event of importance was the purchase by 
France of 75,000 tons of copper at 11-50c. f.a.s. New 





York. Apparently this transaction comes under the 
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arrangement by which the French Government receives 
about 300,000 tons of copper per annum from American 
and Congo producers. In this case one of the Canadian 
producers is also providing a certain amount of copper. 
It is understood that deliveries will be made at the rate 
of 25,000 tons per month from June till August. The 
previous purchase of copper for France was at 12-50c. 
but if was stated at the time that this figure would be 
subject to revision. Apart from this transaction little 
business has been stirring in the United States’ market. 
American consumers appear to have covered their re- 
quirements in the recent buying movement, and neutra! 
buying has been on a particularly small scale. It is 
known, however, that Switzerland and Italy have not 
yet satisfied their needs, ... . Firm conditions have 
ruled in the tin market over the week. ‘This is no doubt 
partly due to the belief held in certain quarters that the 
reduction in the quota to 80 per cent. of the standard 
tonnage will result in the development in time of stringent 
conditions. Another reason is that the Government is 
expected to strengthen the existing foreign exchange 
regulations. This may result in foreign buyers having 
to obtain their sterling through the British Exchange 
Control, and it would prevent buyers taking advantag» 
of the cheap sterling rates which have ruled at times in 
New York. With this prospect in view there was an 
increase in American buying, whilst the market here was 
disinclined to sell freely. More difticulty has been ex- 
perienced in obtaining export licences lately, and in a 
number of cases the quantities asked for have been cut 
down. The general impression seems to be that prices 
in this market will strengthen for a time, but that it is 
likely that the International Tin Committee will have to re- 
adjust the export quota, probably to 100 per cent. of the 
standard tonnage. 


Lead and Spelter 

Conditions in the lead market are unchanged. 
The supplies reaching this country are adequate to meet 
the requirements of firms engaged upon war work ; but 
there is some irregularity in the rate of operations in the 
various industries. The cable makers are particularly 
busy and with the improvement in the weather there has 
been a revival in the demand from the paint makers. 
This can be readily understood as large quantities of paint 
will be needed for use at the newly constructed aero- 
dromes, works, and works extensions. The battery 
makers are also taking considerable quantities of lead. 
The closing of Metal Exchange contracts open at the 
beginning of the war is proceeding and the lead is being 
delivered by the Ministry of Supply to Metal Exchange 
firms for distribution to consumers. It is somewhat 
difficult to gauge conditions in the world market since 
they vary largely in different zountries. Some of the 
neutrals are fairly well supplied with metal, but others are 
experiencing more stringent conditions. In Belgium it 
is said that one of the producers there will shortly have 
to close down for a time on account of the lack of ore. 
Domestic business in the United States has declined after 
some rather active buying. The quotation, however, 
seems to be firm at 5-25c., New York. ... In Great 
Britain the situation so far as spelter is concerned remains 
comfortable. Consumers are getting all the metal they 
require, although lately there appears to have been an 
increase in the demand. The temporary stringency in 
supplies of high grade spelter seems to have passed and 
consumers now seem able to obtain as much as they 
want of this description. In the United States the demand 
is well maintained and producers are in a strong position, 
having good order books. The production of spelter in 
the United States in February is placed at 54,532 short 
tons compared with 57,158 tons in the previous month. 
Deliveries amounted to 53,048 tons, against 57,551 tons 
in January. At the end of February the stocks totalled 
67,086 tons compared with 65,602 tons at the end of the 
previous month. 


Exports of Tin 

Tin is one of the metals which is affected by an 
Order in Council (S.R. & O. 291), which has been made 
amending the United Kingdom Defence (Finance) Regu- 
lations. The object is to ensure that the sale proceeds 
of certain exports from this country, including tin, and from 
the Empire producing countries will in future be collected 
in the particular foreign currencies which are required for 
essential imports of foodstuffs and war material. _Corres- 
ponding measures to those provided in the Order have 
been taken in other Empire countries. The scope of the 
Order is explained in a Notice to Exporters which, with 
form C.D.1 to be used by exporters of the goods affected, 
is obtainable from any bank or Collector of Customs and 
Excise. 

Domestic Non-Ferrous Ores 

The Minister of Supply has appointed the following 
Departmental committee ‘ to consider whether an increased 
production of non-ferrous metallic ores in the United 
Kingdom is desirable and practicable, and to make re- 
commendations.” Sir William Larke, Director of the 
British Iron and Steel Federation; Dr. C. G. Cullis, 
Emeritus Professor of Mining Geology, Royal School of 
Mines, South Kensington ; Mr. Arthur Deakin, Assistant 
General Secretary of the Transport and General Workers’ 
Union; Mr. J. Stanley Holmes, M.P. for Harwich ; 
Mr. 8. S. Taylor, Managing Director of Rhokana Corpora- 
tion, Ltd.; Professor J. A. 8. Ritson, Professor of Mining 
at the Royal School of Mines ; Mr. T. Eastwood, Assistant 
for England and Wales to the Director of the Geological 
Survey of Great Britain ; Dr. M. Macgregor, Assistant for 
Scotland to the Director of the Geological Survey of Great 
Britain. Professor J. A. 8. Ritson, Mr. T. Eastwood, 
and Dr. M. Macgregor will act as Assessors to the Com- 
mittee. The secretary of the committee, to whom all 
communications should be addressed, is Mr. W. C. C. Rose, 
of the Geological Survey of Great Britain, Exhibition Road, 
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Marcu 15, 1940 


French Engineering Notes 


(From our own Correspondent in Paris) 


Anglo-French Agreement 

THe new Anglo-French trade agreement is 
welcomed in this country as a final stage in the elaboration 
of an economic plan that may serve as a model for the re- 
adjustment of international exchanges in the future. 
Some time ago the Confederation of French Employers, 
representing the entire French production, conferred in 
London with the Federation of British Industries, and 
settled upon a new trade agreement which was submitted 
to their respective Governments, This agreement provided 
for a wider reciprocal exchange of goods, but Monsieur 
Gentin, Minister of Commerce, thought that it fell short 
of what should be done in the common interest. He went 
to London to consult the President of the Board of Trade, 
with the result that a much more extensive range of 
goods was covered by the agreement. The object of both 
countries is to develop an export trade, which is indis- 
pensible to the war effort and to the tiding over of a 
difficult period that invariably follows upon hostilities. 
The danger of massive unemployment must be avoided. 
At the mobilisation civil production was _ sacrificed 
to the need of coneentration on national defence and 


on armament work. It has taken some time to 
reorganise civil production under great difficulties, 
and efforts are now being made to accelerate that 


production, mainly for export. The trade agreement 
with Great Britain and the colonies is naturally received 
in France with satisfaction for two reasons. In the first 
place, it is a departure from the usual method of reciprocal 
agreements in which the values of imports and exports 
are balanced with meticulous care, and entail inter- 
minable negotiations, not always with satisfactory results. 
Under the new Anglo-French plan, the list of goods to be 
exchanged appears to cover most things that interest 
exporters in the two countries. It is a liberal policy 
of exchanges that may be adjusted or modified according 
to circumstances by conferences between the Federation 
of British Industries and the Confederation of French 
Employers, Secondly, the discussions between Monsieur 
Gentin and the President of the Board of Trade regarding 
trade facilities with the Dominions are taken as indicating 
that the British and French Empires may be thrown open 
to each other in a manner to create an Empire solidarity 
which would offer some basis for a new international 
economic organisation, It is felt somewhat vaguely 
that Great Britain and France have the means of pro- 
moting a system of Continental co-operation. The success 
of the negotiations is due to a spirit of confidence and 
goodwill and an identity of interests that should give an 
equally powerful incentive to trade with other nations in a 
peaceful world. 


Quality Production 

Since manufacturers were obliged to find some 
way out of a difficult situation two years ago there has 
been a general demand for quality as offering the best 
means of developing trade abroad. The idea of quality 
has grown up with industry in a country which has made 
its reputation with high class luxury goods, but the 
impoverishment of Continental States by the economic 
depression, and the tightening of barriers around them, 
have caused a serious loss to this trade, and the manu- 
facturer of cheaper goods by means of economies in 
production costs and materials has proved to be no more 
satisfactory. When the purchasing power of a country 
has fallen to so low an ebb that nothing can be done 
without barter the cheapest goods have no more chance of 
a profitable sale than the more costly. In Germany, Dr. 
Frick, Minister of the Interior, has told manufacturers 
that after the war they should abandon the production of 
cheap goods upon which no profit can be made and turn 
their attention to goods of better quality. The barter 
system deprived makers of incentive to supply goods of 
reasonable quality from which they derived no benefit 
and were, moreover, obliged to use inferior materials. 
The German reputation for quality in Continental countries 
tied down to the barter system suffered an eclipse. This 
return to quality as a reaction against the depreciation of 
competitive low priced manufactures indicates a change 
in industrial methods that may influence the future trade 
policy. After a long and exhaustive conflict from which 
certain neutral countries suffer economically as much as 
the belligerents, some repetition of the last post-war 
disorder may be expected. In the light of past experience, 
and the knowledge that a future peace can only be 
maintained by mutual aid and a general well-being, there 
is promise of an organisation that will give a new character 
to international trade. Inferior low priced goods are the 
consequence of economic depression. French manu- 
facturers see no way of satisfactorily developing their 
export trade except by organising production for good 
quality at reasonable prices. Everything is being 
standardised through all stages of production, from raw 
materials upwards. 


Women Workers 

It has never been customary for women to work 
in engineering trades. Even during the past war it 
does not appear that they were employed to any extent 
on armament production. But the situation now differs 
so entirely from anything that preceded it that women are 
now to take their place in all industries. If the country 
is to carry on armament and civil production without 
weakening the defence in man power, the fullest use must 
be made of women for work that can be performed with a 
little training and especially care and intelligence. The 
example of Great Britain shows the French what can be 
done in this direction, and they have their own experience 
of women working in aircraft factories with entire satis- 
faction. In the new decrees that have been signed, and 
will be published immediately, it is prescribed that all 
works and factories are required to emply a minimum 
percentage of women. Employers will declare the number 
of women workers they need to comply with the decree, 
and it is supposed that women will offer their services 
freely enough to avoid the necessity of the Government 
resorting to compulsory measures, but if the supply should 
fail a general census may be taken of women liable to be 
called up for emergency work. 
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British Patent Specifications 





When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls, each. 

The date first given is the date of application ; the second date, 
at the end of the i nt, is the date of the acceptance of the 
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DYNAMOS AND MOTORS 


516,756. November 29th, 1938. RxeGuLavors ror DyNamo- 
ELECTRIC MacuINEs, Maschinenfabrik Oerlikon, of Oerlikon, 
near Ziirich, Switzerland. 

This invention coneerns regulators for electric machines 
having a resilient restoring and damping contrivance wherein, 
as soon as the rate of change of the magnitude to gulated 
exceeds a value determined by the damping device, additional 
contacts are actuated, which initiate over-regulation and then, 
before the magnitude to be regulated has attained its intended 
value, terminate over-regulation. A is the shaft of the measur- 
ing system, which can be built as a Ferraris rotary system 
or on the dynamometric principle. The shaft A is connected 
by a lever arm B to a spring C. Against the shaft, a rolling 
sector D is mounted in a jewel bearing, with insulation. Rota- 
table freely on the shaft A is a toothed segment E, which is 
connected by restoring springs F to a pin G, adjustable along 
a slotted arm H mounted fast on the shaft A. The toothed 
segment E drives through a toothed pinion J the eddy current 
brake consisting of an aluminium dise K and the permanent 
magnet L. The point of connection of the restoring springs 
F to the arm H is adjustable, in order to vary the magnitude 
of the restoring moment. ‘To the toothed segment E is secured 
a plate U of insulating material carrying contacts M and N. 
On the hub of the adjusting arm is mounted a coacting contact O. 
Flexible leads are connected to the contacts M and O. If, for 
example, the regulating device be working as voltage regulator 
for a synchronous generator, and if in consequence of a load a 
sudden heavy voltage drop occurs, the contact O moves suddenly 
towards the contact N, as a result of proponderance of the force 
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of the system spring C over the force exerted by the voltage on 
the measuring system, and one restoring spring F is stressed. 
In consequence of the eddy current brake K, L, however, the 
toothed segment E is not able immediately to follow the force 
of the spring, and contact is made between N and O, whereby a 
relay P is operated. An intense over-regulation is thereby 
produced by short-circuiting the resistances Q and KR lying in 
the shunt exciting circuit. This over-regulation results in a 
far more rapid rise of the generator voltage than would be 
possible under the influence of the adjustment of the rolling 
sector D on the resistance Q alone. Hunting phenomena do 
not occur through this over-regulation, because the contacts 
N and O open, in consequence of the delayed response of the 
toothed segment E, before the intended value of the regulated 
voltage is reached again. Fine adjustment is effected by the 
regulator after the contacts N, O have opened. On occurrence 
of a sudden excess voltage, the contacts M and O co-act, a 
resistance S being inserted in the shunt exciting circuit by a 
relay T. Intervention of the over-regulation can be made 
dependent on the adjustment of the contacts, by varying the 
distance between the contacts M and O and N and O. The 
position of these contacts can be determined on a scale not 
indicated in the drawing. In addition, further contacts, which 
influence the effect of the over-regulation in dependence on a 
further magnitude, may be disposed in the circuits of the con- 
tacts M to O for example, opening contacts of excess current 
relays in the case of voltage regulation. These prevent im- 
permissible intense regulation of the voltage in the event of a 
short circuit. The quick-action regulating device shown can 
be advantageously arranged to operate an arrangement wherein, 
on the exciter, a special auxiliary winding is provided for shock 
excitation.—January 10th, 1940. 


TRANSFORMERS AND CONVERTERS 


516,840. July 25th, 1938.—Prorection or Etrecrric Arc 
Rectifiers, the British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2, and John 
Carley Read, of ‘‘ Hunters’ Gap,’’ Inwoods, Rugby. 

This is applicable to the protection of electric arc rectifiers 
—particularly air cooled steel tank mercury arc rectifiers and 
glass bulb rectifiers—where a number of units in parallel are 
protected on the A.C. side by a common switch. In such a case 
it may occur that the short circuit current drawn from the 
A.C. supply in the event of a fault in one unit of the equipment 
may be insufficient to trip the A.C. overload relays, which are 
necessarily set high enough so that they do not trip on the 
normal overload currents of the complete equipment. It is the 
object of the invention to protect against this condition in an 
economical manner. A is an A.C. supply system which supplies, 
through switch B and conductor C, two rectifier units com- 
prising respectively transformers D and E connected to rectifiers 
¥ and G. Each rectifier unit may comprise a single trans- 
former and rectifier as shown, or there may be a number of 
rectifiers grouped together on one or more transformers as & 
unit. The number of such units also may be either two or more. 
The transformers D and E may be either separate or com- 
bined on a common core. The rectifier units are connected, 
through D.C. switches H and J, in parallel to the D.C. load 
system K. The protective system for this equipment may 





consist of current transformers L and M (with associated pro- 
tective relays actuating the main switch B), in series with each 
of the individual units. It would be desirable to add additional 
eurrent transformers N and additional tective relays, as 
otherwise the ti bet switch B and the rectifier 
equipment would lack any means of protection. This means 
that three sets of current transformers and three sets of relays 
would be necessary to give completely satisfactory protection ; 
the object of the invention is to give equally complete protection 
with only two sets of current transformers and two sets of 


















































relays. According to the invention, current transformers L 
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are omitted, and current transformers M and N are connected 
as shown in conjunction with protective relays O and P, so 
that one set of relays O carries the current of current trans- 
formers M and the other set of relays P carries the difference 
between the currents of transformers N and M respectively. 
Current transformers M and N should preferably be duplicates, 
of identical ratio, and relays O and P may also be duplicates, 
with identical settings. The protective relays may act to open 
switch B or in addition they may act to apply are suppression 
to the control grids of the reetifiers in the known way.—January 
12th, 1940. 


MACHINE TOOLS AND SHOP APPLIANCES 


516,259. July 20th, 1938.—GrINDING OF SCREW-THREADS, 
Herbert Lindner, trading as the firm Herbert Lindner, of 
4/17, Lubarserstrasse, Berlin-Wittenau, Germany. 

The invention relates to the grinding of screw-threads in a 
length of work-piece adjoining a projecting portion such as a 
shoulder, and more particularly to the grinding of such screw- 
threads by means of a “ conical”? multi-ribbed grinding wheel 
having a number of adjacent grinding ribs the diameter of 
which is arranged to increase from an initial or roughing-profile 
rib to a rib of the finishing profile. By axially feeding a grinding 
wheel of such type it is possible to cut and finish screw-threads 
in a single grinding operation.— December 28th, 1939. 

516,711. July 6th, 1938.—APPpaRATUS FOR USE IN COMPARING 
Screw-THREADS, Alfred Herbert, Ltd., and Thomas 
Curson, both of Canal Road, Edgwick, Coventry, War- 
wickshire. 

This invention relates to apparatus for use in comparing a 
screw-thread of a tap, bolt, or other externally-screw-threaded 
work-piece with that of a standard. In the apparatus, the 
body is of flat, arcuate form. One limb A carries a fixed but 
adjustable member B, and the other an axially-movable co- 
axial member C. This is spring-positioned and connected by 
gearing in any convenient manner with a needle or other 
indicator D co-acting with a stationary scale in the main portion 
of the body. The member B has a screw-threaded connection 
with the limb A, and it has a knurled end which can be turned, 
for adjustment purposes. The teeth E are formed on a part 
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adapted for swivelled engagement with B by means of a cap 
secured thereon. The teeth F may be similarly supported 
from the other member. When the two sets of teeth are 
appropriately turned one set of teeth is displaced with 
respect to the other, a distance equal to half the pitch, 
whereby the screw-thread on an externally screw-threaded 
work-piece can be supported with the axis of the work-piece 
at right-angles to that of the members. The teeth are shaped 
at one end G for indicating the overall diameter or full form, 
and at the other end for indicating the effective diameter. 
Thus, at the one end they may be arranged to engage the 
bottom of the screw-thread of a work-piece, whilst at the 
other end their tips are flattened, and their roots enlarged, . as 
shown, so that they can only engage the flanks of the screw- 
thread of the work-piece.—January 9th, 1940. 


TRAMWAYS AND RAILWAYS 


516,433. June 2Ist, 1938.—Raim Cuarrs, Juan Ferrari (Ivani), 
152, Coimas Street, San Felipe, Chile, South America. 

The chair, according to this invention, comprises a fixed jaw A 
and the other jaw B is capable of displacement to enable the 
rail to be positioned in, and removed from, the chair. The 
moving jaw forms part of the chair proper and is held in its 
fixed position by means of a latch member C. The moving 
jaw is fulcrumed in a slot in the base of the chair, and the fulerum 
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is obtained by means of a bulbous headed lug D formed integrally 
with the base plate. The moving jaw comprises a tail portion EK 
and a head portion F. The jaw has in one side a groove G to 
receive the rail ard on its opposite side a recess including a 
curved portion by which it is fulerumed on the lug D. The 
opposite sides of the recess are spaced apart to permit of a 
limited angular movement of the jaw block, sufficient to permit 
of the jaw being moved from the fixed position shown in the lower 
view, where the rail is held fixed, to the released position shown in 
the upper view. The latch may consist of a headed stud which is 
journalled in a hole in the rail and part of the head of which 


N?516,433 es 


G 
Ye 






iseut away, so that when the stud is rotated to the position 
shown, where the cut is opposite the head of the jaw, the 
latter is permitted to pivot on its fulerum. The underside 
of the latch may be serrated to engage similar serrations on the 
chair. When the rail is lowered on to the chair, its weight 
causes the jaw to revolve about its fulcrum until the base of 
the rail lies flat against the bottom of the chair. The jaw 
is now held in position by reason of the weight of the rail, but 
additional security is given by rotating the stud so that it lies 
beneath the head portion so as to prevent accidental displace- 
ment.—January 2nd, 1940. 


AERONAUTICS 


516,738. July 6th, 1938.—LanpInG WHEELS FOR AIRCRAFT, 
Vickers (Aviation), Ltd., and Flight Lieutenant Maurice 
Hare, both of Weybridge Works, Brooklands Road, 
Weybridge, Surrey. 

In aircraft with landing wheels as at present provided, such 
wheels are, at the instant of touching the ground when making a 
landing, in a state of rest. The forward velocity of an aircraft 
may be about 60 m.p.h. and consequently on making contact 
with the ground the wheels are violently rotated by the friction 
between wheel and ground. So long as aircraft remained 
relatively small in size this arrangement did not bring about 
undue wear and tear of the wheel covering or tyre. With 
increasing size of aircraft, however, larger wheels are found 
to be necessary and it is found that an arrangement hitherto 
satisfactory now results in considerable damage being done 
to the wheel tyres of a large aircraft at every landing, the forces 
applied to the wheel by the ground during the period of accelera- 
tion being so great. The object of this invention is to provide a 
method of accelerating the landing wheels in rotation previous 
to the aircraft making contact with the ground thus minimising 
the damage to tyres caused by tangential forces. This is 
achieved by causing the landing wheels to spin prior to the 
moment of contact with the ground, by providing a series of wind 
cups attached to the wheel rim or moulded into the tyre wall. 
In the case of a retractable undercarriage, the action of the slip- 
stream on the wind cups will cause the wheels to rotate when 
the undercarriage is extended prior to landing. In the case 
of an undercarriage which remains permanently extended, wheel 
brakes may be provided which can G used to prevent the wheels 
from rotating in the air except when required immediately 
before a landing.—January 10th, 1940. 


METALLURGY 


515,641. June 8th, 1938.—IMPROVEMENTS IN OR RELATING TO 
THE MANUFACTURE OF MerTaL Forarncs, Ernest Fraser 
Jones, Brook House, Walbrook, London, E.C.4. 

It is an object of the invention to provide a process of, and 
means for, the manufacture of hollow forgings of considerable 
diameter, such, for example, as certain types of wheel discs. 
An outer mould A is mounted upon a truck and is made vertically 
movable relatively thereto. The part of the mould which is 
within the portion corresponding to the central aperture in the 
wheel dise is recessed conically to provide a reservoir into which 
molten metal can be poured. The recess is lined with an ejector 
B which is slidable in the mould. At the ejecting point of the 
journey of the trucks means is provided to lift the ejector 
relatively to the mould. At the forging point, Fig. 1, there is a 














braking device consisting of brake rails C mounted above the 
truck wheels in order to bring the truck to rest and to prevent 
it from lifting when the mould is lifted by an hydraulic ram. 
When the trucks arrive at the forging point the recesses in the 
centre of the moulds contain a sufficient quantity of molten 
steel to produce the forging. Above the moulds is a vertically 
reciprocable plunger D having a conical lower end which is 
shaped so as almost to fit the conical recess in which the metal 
lies. The portion of the plunger which is immediately above 
the conical lower end is cylindrical and is made a sliding fit in a 
counter-mould E, The counter-mould is shaped externally 
around its lower portion to correspond with the desired shape 
of the interior of the forging. The counter-mould has a neck 
which passes through a yoke supported by the vertical rams of 





hydraulic lifting cylinders. Opposed to the lifting cylinders 
there are other cylinders for lowering the counter-mould into 
the mould A. The upper periphery of the counter-mould 
has an outwardly projecting flange F which is of such diameter 
as to fit closely into the open upper portion of the mould. 
The shoulder formed by the flange serves to compress the 
upper edge of the forging. Grooves or. apertures are provided 
in the flange to facilitate the escape of air when the counter- 
portion is foreed into the mould. In the forging operation, 
after the parts have been brought into the position shown in 
Fig. 1, the mould is lifted relatively to the truck as shown in 
Fig. 2 and then the counter-mould is brought down until it 
arrives almost at its lowest position; the plunger is then 
forced down inte the recess, displacing the molten metal into 
the space. As soon as the plunger has reached the bottom of 
its stroke the counter-mould is further depressed as shown in 
Fig. 3 to compress the forging while the metal sets.— December 
llth, 1939. 


MISCELLANEOUS 


516,023. June 18th, 1938.—Rorary GRINDING MACHINEs, 
Nikolai AhImann, 7, Platanvej, Frederiskberg, near Copen- 
hagen, Denmark. 

The machine grinding members consist of a lower stationary 
grinding ring A, an upper rotary grinding ring B, and balls 
which roll in a groove on the top face of the ring A. The ring 
B is connected by pins with a rotary plate C, and is urged 
downwards from it by springs to press against the balls. The 
plate C is carried by a shaft D which is driven through gearing. 
The plate C rotates at a high speed, and carries the grinding ring 
round at the same speed, the balls rolling between the two rings. 
The material to be ground is introduced into the machine through 
a chute E and is caught up by a screw F, the blades of which are 
rigid with a tube which is mounted co-axially around the shaft 
and which is made rigid with the plate C. The screw works 
within a casing formed by the lower ring and a tubular down- 
ward extension formed on this ring. At the top of this casing 
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the material is flung centrifugally upwards by the screw and 
delivered to the grinding members. A plate G is fixed to the 
tube at the same level as the lower edge of the ring B in order to 
prevent any material from passing further upwards. The 
material passes radially outwards from the grinding members and 
drops downwards to the bottom of the housing. As it does so 
it is subjected to the action of an upward current of air delivered 
through nozzles H. This current serves to remove material that 
has been ground to the requisite fineness while the insufficiently 
ground material falls downwards against the action of the current 
and is lifted up again by the screw. Some particles which have 
not been sufficiently finely ground may be carried up by the air 
current, and, in order to prevent them leaving the machine, a 
separator J in the form of a number of vertical plates rotating 
with the top plate is provided. The ascending air is set into 
rotation by the separator and any large particles are flung against 
the wall of the housing by the action of centrifugal force and fall 
downwards in the housing.— December 20th, 1939. 


516,183. June 22nd, 1938.—Apparatus FoR HEATING Roaps 
AND LIKE Surraces, Johnston Brothers (Contractors), 
Ltd., and James Edgar Hobbs, both of 721, Ibex House, 
Minories, London, E.C.3. 

One construction of the heating apparatus according to 
the invention is shown by way of example in the accompanying 
drawing. A burner A is carried in a part-spherical mounting B 
in a complementary seating. A supply pipe for liquid fuel, 
and another for air are connected to the nozzle and pass through 
a slot in the housing. The lower part of the housing is mounted 
on the top of a combustion chamber C which is provided at the 
top of the hood or cowl (not shown) which in use is placed 
over the area of the surface to be heated. The burner is arranged 


N°516,183 




















with the nozzle D directed downwardly through the interior of 
the combustion chamber, this chamber being open at the 
bottom so as to permit the heated gases from the burner to be 
directed towards the road surface. The burner mounting has an 
upward extension E formed as a socket to receive a ball-ended 
pin of a crank carried on a spindle F. The spindle is rotatable 
in a frame member supported on an extension G of the upper 
part of the housing for the burner mounting. The spindle is 
driven through gearing from a shaft carrying a pulley. Rotation 
of the pulley imparts a continuous movement to the burner, 
through the crank and spindle, to direct the heated gases on 





different parts of the surface within the hood.—-December 27th, 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the tiME and 
PLACE at which the meeting is to be held should be clearly stated, 





Association of Ex-Siemens’ Men 
Friday, March 29th.—Gatti’s Restaurant, William IV Street, 
Strand, W.C.2.. Smoking Concert. 7.30 p.m. 


{nstitution of Automobile Engineers 

Monday, March 18th. Glasgow Centre. Institution of Engin. 
eers and Shipbuilders, 39, Elmbank Crescent, Glasgow. 
‘* Exhaust Systems for Four and Six-cylinder Engines,”’ J.C. 
Morrison. 7.30 p.m. 

Tuesday, March 19th.—Birmingham Centre. James Watt 
Memorial Hall, Birmingham. Symposium on “ Deep 
Drawing Research.’’ 7 p.m. 

Wednesday, March 20th.—Leeds Centre. Metropole Hotel, 
Leeds. ‘‘ The Theory of Flexible Mountings for Internal 
Combustion Engines,’’ C, B. Iliffe. 6 p.m. 

Thursday, March 2\st.-London Graduates. 12, Hobart Place, 
8.W.1. “ Production Organisation,’ D. H. Bramley. 
7.15 p.m. 

Tuesday, April 2nd.— Royal Society of Arts, John Street, 
Adelphi, W.C.2. “* Modern Applications of Cast Iron in 
Automobile Construction,’’ E. C. Toghill and R. V. Dowle. 
6.15 p.m, 

Institution of Civil Engineers 

Tuesday, March 19th.—Great George Street, Westminster, 
S.W.1l. “The Sewage Disposal of Delhi,’ J. A. R. 
Bromage. 5.30 p.m. 


Institution of Electrical Engineers 

To-day, March 15th.—Savoy Place, Victoria Embankment, 
W.C.2. Informal Discussions ‘* Cathode-Ray and Duddell 
Type Oscillographs,’’ J. T. MacGregor Morris, and ‘* What 
are the Practical Limits of Error in A.C, House Service 
Meters and in Sub-Standard Watt Meters?” A. J. Pitt. 
6 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, March 19th. — 39, Elmbank Crescent, Glasgow, 
““A Modern Approach to Building Technique,’’ A. Miller. 
6.30 p.m. 

Tuesday, March 26th.—39, Elmbank Crescent, Glasgow. 
‘“* Modern Steam Propelling Units and their Possibilities for 
Cargo Steamers,’’ J. B. O. Sneeden. 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, March 15th—Storey’s Gate, Westminster, S.W.1. 
Lowe Gray Lecture, “ Fifty Years of Marine Engineering,”’ 
Professor A. L. Mellanby. 6 p.m. 

Saturday, March 16th.—Yorkshire Branch. Technical College, 
Bradford. ‘ Vibrations in Machinery,’’ W. A. Tuplin. 
2.30 p.m. 

Institution of Production Engineers 

Saturday, March 16th.—Yorkshire Section. Hotel Metropole, 
Leeds. ‘“‘ Progress in Machine Tool Design,’’ R. C. Fenton. 
2.30 p.m. 

Institution of Structural Engineers 

Saturday, March 16th.—Yorkshire Branch. Hotel Metropole, 
Leeds. “‘ Bridges in the West Riding,’’ H. A. Whitaker. 
2.30 p.m. 

Junior Institution of Engineers 

Saturday, March 16th.—Midland Section. James Watt Institute, 
Birmingham. ‘Industrial Power and Heating,’ R. 
Kirlew. 2.30 p.m. 

Friday, March 29th.—39, Victoria Street, S.W.1. ‘“‘ Gas 
Producers as applied to Transport Purposes,’’ R. Lowe. 
6.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, March 29th.—Mining Institute, Newcastle-upon-Tyne. 
* Air Conditioning of Passenger and Cargo Spaces,’’ W. H. 


Glass. 6 p.m. 
Railway Club 
Thursday, April 4th.—57, Fetter Lane, E.C.4. “ Railway 
Amalgamation Prior to 1921,’ K. Brown. 6.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


G. A. Harvey anp Co. (LoNvoN), Ltd., have now re-opened 
their West-end offices at 58, Victoria Street, 8.W.1, 

Smmonps Arrocessories, Ltd., Brentford, London, inform 
us that they have appointed Mr, A. P. H. Pehrson as their special 
manufacturers’ representative in the Midlands, 

WHEATLEY Kirk, Price anp Co., mechanical and electrical 
valuers, arbitrators, and auctioneers are removing from 46, 
Watling Street, E.C.4, where they have been for the last 40 years, 
to Holborn Viaduct House, 12, Holborn Viaduct, E.C.1. 

Tue Domestic ELECTRIC REFRIGERATION ASSOCIATION is a 
new body which has been formed with the following as the first 
Members :—Frigidaire, Ltd.; General Electric Company, Ltd. 
(Coldair, Ltd.); H.M.V. Household Appliances ; International 
Refrigerator Company, Ltd. (International General Electric 
Company of New York, Ltd.); Kelvinator, Ltd.; Mareo Re- 
frigerators, Ltd.; Pressed Steel Company, Ltd. The first 
chairman of the Association is Mr. F. Winstanley (General 
Electrie Company, Ltd.), with Mr. E. G. Batt as vice- 
chairman. The secretary is Mr. Felix A. Rogers, and the 
address of the Association, 36, Kingsway, London, W.C.2. 
The principal aims and objects of the association are to promote, 
foster, develop, and protect the business of domestic electric 
refrigeration in this country, and to establish and maintain 
fair and reasonable conditions with respect to the distribution 
and sale of the appliances within the Association’s scope. 





CATALOGUES 


Macrome, Ltd., Hay Mills, Birmingham. Booklet describing 
the company’s process of treating steel tools. 

Cryeton Equipment, Ltd., North Acton Road, London, 
N.W.10. Catalogue CR 10 on metal rectifiers. 

Power Prant Company, Ltd., West Drayton, Middlesex. 
Loose-leaf catalogue of the range of flexible couplings made by 
the firm. 

TIpwELD MANUFACTURING ComPpANy, 173, Newton Row, 
Birmingham, 6. Leaflets on ‘‘ Tipweld’’ welding compound 
for high-speed steel tool tipping, and ‘‘ Fluxwell,’’ powdered 
brazing compound for cemented carbide tool tipping. 














